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PREFACE. 


Tue object of the author, in this publication, is to aid the 
teacher in communicating instruction to his pupils, and in de- 
tecting any error which they may have made in the operation 
of the examples. 

Every instructor who has a large number of scholars under 
his care is aware that it is a great tax on his time, especially 
when in school, to examine the operation of many arithmetical 
questions; whereas, by the aid of a Key, he may readily detect 
any mistake in the operation. Besides, amid the labors of the 
school-room, it is often very difficult for the most able arithmeti- 
cian to recollect, at the moment, all the principles involved in the 
solution of difficult questions; but, by recurring to a Key, this 
difficulty will be obviated. 

The author would recommend to teachers never to point out 
directly to the pupil the method of solving a problem, nor perform 
the labor for him; but suggest and explain such principles as will 
enable him to perform the question himself. . 

The answers to all the examples in the Arithmetic are inserted 
in the Key, for the convenience of those teachers who may prefer 
to use the edition of the Arithmetic which does not contain the 


. answers. 
B. GREENLEAF. 


Braprorp, Mass., September, 1857. 
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KEY 


TO 


GREENLEAF’S ARITHMETIC. 


NUMERATION. 
1. (Art. 40, p. 22.) 29 
2 407 
3. 23,007 
4. 5,000,027 
5 7,205,005 
6 2,207,604,009 
7 105,909,308,201 
8, 9,000,000,008,000,000,046 
9. 15,000,000,000,031,000,017 
10. 507,000,000,000,203,000,057,000,018 

11. 9,000,000,000,000,000,047,007,002,000,392 


“12. 15,000,000,000,000,000,000,000,000,010,127,026,320,426 


Nore. — The above is the French method. 


ADDITION. 
(Arr. 47, p. 26.) 

17. 30,530 | 24. 300,000 | 31. 3,837,156 
18. 31,643 | 25. 264,088 | 32. Her 150 
19. 26,798] 26. 357,477 | 33. 26,199 
20, 28,578| 27. 276,605 | 34. 264 
21. 34,383 | 28. 3,980,839 | 35. 4,801,398 
22. 29,340 | 29. 4,183,478 | 36. 5,067,696 
23. 283,649.30. 31,881,050 | 37. 5,640,426 


1* (5) 


4,844,737 
4,935,497 
1,937,678 

118,106 


296 
1,832 


KEY TO 


42. 
43. 
44. 
45, 


62,075 |46. 
10,601 | 47. 
11,087 |48. 


$ 82 871 


(Arr. 48, p- 28.) 


4. 


D. 


- 


25,976| 6. 
643,322 1 7. 


SUBTRACTION. 


(Arr. 52, p. 31.) 


9 


5,676 
5,119 
4,409 
2,589 

48,447 
46,698 
17,672 
53,859 
411,001 
426,944 
6,202,102 
799,081 
1,439 
92,690 
248,334 
617,441 
900,981 
8,999,080 
788,889 


9,893,239,896,461 


(Art. 53, p. 33,) 


138 


525 dollars. 
889 dollars. 
9,187 dollars. 


24. 


119 
$ 228 
$ 37,443 


936,318 
23,191,876 


408,881,883,715 
61,475,423 
999,999 

1 

6,686,136 
760,702,380 
31,309,891 
16,680,605 
10,014,098,379 
85 

110 

190 

993,044 
$11,810 


17 

1,026 
4,004. 

45 and 38 

519,853,026 


1,237,311 
2,500,000 
49,632 dollars. 
572,206 dollars. 


Te Se ee 


GREENLEAF’S ARITHMETIC. 4 


. (Art. 68, p. 40.) 3,156,492 


MULTIPLICATION, 
26. 59,784 
6,172,835 |27. 3,545,304 
1,979,796 | 28. 584,720,181,340 
30,316,704 |29. 594,731,545 
16,294,896 |30. 119,109,094,835 
22,204,188 |31. 406,781,410,014 
45,005,091 | 32. 318,697,622,634 
77,377,566 | 33. 230,896,467,247 
293,468,329 | 34. 137,260,338,494 
161,539,842 |35. 213,255,462,816 
274,135,320) 36. 395,018,272 
17,247,986,832| 37. 70,136,114,040 
$26,645 |38. 475,065,601,536 
$5,529|39.  20,406,081,008,060,402 
$2,779 |40. 915,527,086,788,307 
$21,053/41. 454,115,186,861,492 
13,505/42. 12,082,109,124,168,023 
24,386 | 43. 81,000,108,000,036 
$4,886 | 44. 52,370,625 
4,888] 45. 114,972 
9,021} 46. 29,657,416,470,704 
(Arr. 64, p. 42.) 
252,801| 5. 2,639,559,272 
$11,025 | 6. 897,264 
2,784 
(Arr. 64, p. 43.) 
18,190) 8. 63,126,063,000 
410,600 9. 3,720 
70,000,000 |10. $888,000 
9,594,000,000|11. $2,050,000 
700,000,000 | 12. 2,850,000,000 


ow 


oo 


at eae ee 


KEY TO 
; DIVISION. 
ART. 49. 

iF a Rem. 30. 
25,569 2|31. 
151,617 2/32. 
66,930 2) 33. 
12,090,447 2) 34. 
20,747 8135. 
39,9386 41/36. 
260,171 28) 37. 
68,241 8C | 38. 
111,946,492 1|39. 
23,762,387 2/40. 
20,166,474 1) 41. 
17,964,186 4) 42. 
33,081,425 3) 43. 
18,698,246 4] 44. 
26,316,692 1) 45. 
169,739,167 3/46. 
133,557,795 1/47. 
129,629,629 3/48. 
126,984,126 6) 49. 
17,166 050. 
153,227 44] 51. 

275,175 0 
. (Art. 78, p. 51.) 321 ri 
808° 1} 8. 
Ste ater) Ao) 

507 40 
(Art. 79, p 52.) 8. 
12,345,678 9} 9. 
9,876,543 0/10. 
bee 2100019 
11 91,853) 12. 


3 187,851 


Quotients. Rem. 


17,327 
69,255 1 
71,451 
8,650 
90,365 
4,598 297 
226,447 174 
5,091 5091 
7,060,504 4267 
88,888 2341 
800,008 4567 
908,007,004 8765 
2,069 
2,700 pounds. 
134 
987 
17 
85448 
384.8, hours. 
$12,402 
35 
A’s 76; B’s 68; C’s 48. 


111 
28 


138 
278 
12132 


45 
18 


87 411,111 
89,765 432,156 

164,000 

$21.428 

494153 


GREENLEAF’S ARITHMETIC. 9 
CANCELLATION. 
(Arr. 85, p. 55.) 
7 16 oho 
24x — 32, 5 28x 21x21 X15 X18_ gy 
12 AXbAXTX3BX9 
1 lowe? 1 
‘ 56 
48 x 8 x11 
ee OS a 
ia 9 58 
1 
1 pee ; ‘i $ 
TAX 24x 
1X10X12%K5 | Epes 10. 63x35 = 16 cents. 
gl Seo i es 5 re 
2 9 5 
foot od n 5xI2X7 35 
“oy RAS PTE teh Seca SOY Sei 
—SAXT4X1OxX2°0 72 OO ™ 5 
: aaaee | 
2. tb 
a ae! 19, ®X89x75 __ 4, 
7 SDS STORY $040 ~~ 
; PBXIOXEX3 4 eae 3 6 
(Arr. 87, p. 57.) 
(2.) (3.) (4.) 
63013 « 17 79245 « 19 382067812 « 16 
441091 713205 192406872 
1071221 1505655 5138084992 
(Art. 88, p. 57.) 
(2.) (3.) (4.) 
6651 « 108 111223 ~ 104 2042 « 1009 
53208 444892 18378 
718308 11567192 2060378 


10 


(2.) 
13317 x 51 
66585 


679167 


(2.) 
8360 x 7001 
58520 


58528360 


(2.) 
915 
222 
1830 
1830 


20130 = product by 22. 


366 = product by 2. 


KEY TO 


(Art. 89, p. 58.) 


(3. (4) 
71389 « 21 12062 x 91 
142778 108558 
1499169 1097642 


(Arr. 90, p. 58.) 


(3.) (4.) 


10613 x 801 91603 x 2001 
84904 183206 
8501013 183297603 
(Art. 91, p: 59.) 
(3.) (4.) 
12244 180 
18 694 
9792 1620 
1224 1080 
220382 30= 4 of 180. 


24 —1 of 18, 12450 


20496 = product by 222. 220344 


(2.) 
8)6805600 
850700 


(5.) 
8)123845678000 


1548209750 


(8.) 


(Arr. 92, p. 59.) 


(3.) 
4)179240 
44810 
(6.) 
3)3130 
10433 


4)771000 
192750 
(10.) 
8)1993000 

249125 


(4.) 
6)19237800 
3206300 

(7.) 
3)53400 
17800 


(9.) 
6)9168000 
1528000 
(11.) 
3)28044000 
9348000 


GREENLEAF’S ARITHMETIC. Nas 


(Arr. 93, p. 61.) 
(3.) 61370913 
96488 
490967304 — the product by 8. 
2945803824 = the last product x 6. 
5891607648 = the last product x 2. 
5921556653544 


(4.) 8649347864 multiplicand. 
1325769612 multiplier. 
103792174368 = the product by 12. 
830337394944 = the foregoing product x 8 for 96. 
4982024369664 = the last product x 6 for 576. 
1141713948048 _ = the first product & 11 for 182. 
11467042561708308768 product, Ans. 


(Art. 94, p. 61.) 


(2.) (3.) 
77777770000 41623100000 
TREITE 416231 
77769992223 41622683769 

(4.) (5.) 
987654000000 87654300000 
987654 876543 
3)987653012346 8)87653423457 
329217670782 29217807819 
2 
58435615638 

(6.) (7.) 
9999990000 825678950000 
999999 82567895 
9998990001 3)325646382105 


108548794035 


12 


(8) 
6666600000 
66666 
3)6606533334 
2222177778 
2 
4444355556 


(10.) 

12345670000 
1234567 

12344435433 


KEY TO 


(9.) 
91234567800 

912345678 
90322222122 


(11.) 
98123452000000 
98123452 


98123353876548 


CONTRACTIONS IN DIVISION. * 


(2.) 
89630 
3 


26889}0 


(5.) 
317121 
4. 


126848)4 


(8.) 
61678500 
4 


246714|000 


(11,) 
150000 
8 


1200}000 10/00 


(Arr. 95, p. 62.) 


123450 18621 
6 8 
740700 148968 
(6.) (7.) 
876735 123456 
e 8 
2630205 987/648 
(9.) (10.). 
9500 12000 
6 3 
57/000 361000 
(12.) (13.) (14.) 
3331 120 616350 
4 4 


4810 24654|00 


GREENLEAF’S ARITHMETIC. 13 


(Arr. 96, p. 64.) 
(4.) 6.) (5) 


12332 | 655 98755 | 1235 98755 | 1235 
12 | 987 9| 9990 9 | 9990 
1| 999 987659999. Ans,  __!| 9999 
12345 Ans. 98765 Ans. 
(6.) 9123456779 | 876543211 
9 | 999999990 
1 | 999999999 
9123456789 Ans. 
(Art. 97, p. 64.) 
(2.) (3.) 
44)39006(88622 34)1088(82 
380 68 
"286 0 
22 
(4.) (5.) 
191)5157 (27 7750)1183123(1463823. 
1337 35812 
0 48123 
1623 
(Arr. 98, p. 65.) 
(2.) (3.) 
_ 93)13120 36) 766728 
4 4 7 7 
37)52480(141824 252)5367 10(2129202. 
37 504 
154 327 
148 252 
68 751 
37 504 
310 2470 
296 2268 
14 "202 


14 


(4.) 
905) 20904 
ae 


615)6271(10422 


615 
121 


(6.) 
691)12450 
6 6 
415 ) 74700(180 
415 
3320 
~ 8320 


0 


(9.) 
2723)136125 
4 4 
1089 ) 544500(500 
5445 


00 


KEY TO 
5.) 
16})10626 
ea 
33 ) 21252(644 
198 
“145 
132 
132 
132 
(7.) (8.) 
173)55914 103)2667 
re! Fee 
71)22365(315 21) 5334(254 
213 42 
106 113 
71 105 
355 84 
855 84 
(10.) (11) 
23)119 31})129682 
ake 4 4 
17 ) 883(49 125 ) 51875(415 
08 500. 
153 187 
158 125 
625 
625 
PROBLEMS. 


1. (Arr. 99, p. 67.) $2763 + $4650 + $ 8950 = $ 16363, 
2. $929 — $279 = $650. 
8. 6476 — 242 — 6234 feet, 


GREENLEAF’S ARITHMETIC. 15 


4. 1519 + 328 — 1847. 

5. 1963 — 199 — 1764; 1764 + 2 — 882, miles B travelled ; 
882 + 199 — 1081, miles A travelled. 

6. $250 + 410 = $660: $4698 — 660 = $4038; $4038 
+ 3 = $1346, George received; $1346 + $250 — 
$1596, James received; $1346 + $410 = $1756, Ed- 
win received. 

7. $8463 + 217 = $39. 

8.19 x 8=57; 684 +57 = 12 weeks. 

9. 3808 + 224 = 17 men. 

10. $575 « 99 = $ 56925. 
11. 96 x 22 — 2112; 63360 + 2112 — 30. 
12. 1101 « 13 = 14813. 


MISCELLANEOUS EXAMPLES. 
(Pace 68.) 
. 200 + 305 + 230 + 282 + 171 = 1188, Ans. 
. $175 + $ 87 + $31 — $2938; $384 $12=— $50; $293 
— $50 = $ 243, Ans. 
.97 xX 5 = $485; 97 —17=80; 80% 8 = $640; 
$ 640 — $485 = $ 155, gain, Ans. 
. 8787 & 1728 = 6543936 cubic inches, Ans. 
. 175686lb. + 987 = 178lb., Ans. 
. 120 + 80 + 160 = 360 acres, Ans, 
. $8395 — 365 — $ 23, Ans. 
.12K%6=72; 12% 12xK6= 864; 4—72—792, Ans. 
. $7K8=—$56; $8K3— $24; $564 $24 — $ 80, Ans, 
. $3814+$45=— $76; 3952 + 76 — 52, Ans. 
. 18 x 4= 52, Ans. 
12. $ 250,000 + 500 = $500, Ans. 
18. 127 + 212 = 339; 500 — 339 = 161; $47 «x 127 = 
$5969; $96 « 212 = $ 20352; $37 «x 161 = 
$ 5957 ; $ 5969 + $ 20352 + $ 5957 = $ 32,278; $ 32,- 
278 — $ 17,876 = $14,402, Ans. ° 


bo 


SCO MONA Ao oo 


jot jet 


16 


14, 
15. 
16. 
17. 
18. 
19, 
20. 


21. 
22. 


23. 


24. 


25. 
26. 


KEY TO 


17 —7 =10; 18 —10 = 8 miles, Ans, 

15 x 5 = 75 days, Ans 

2+-8=—10; 10x4=—40; 404+ 382=>72; 722+2= 
36; 86 x 10 = 3860; 360 + 24— 15, Ans. 

16+ 4 = 20; 20 x 2 = 40; 126 + 40 = 166; 48 + 
2—24; 34x 6=— 204; 17—5 = 12; 204 + 12=— 
17; 17 +24 = 41; 166 — 41=— 125, Ans. 

683 — 16 = 667; 667 + 23 = 29 pupils, Ans. 

12+ 40 = 52; 40 x5 = 200; 12 x 6 = 72; 52 + 200 
+ 72+ 7 = 331 miles, Ans. 

9891 — 1211 — 8680; 8680 + 2 = 4340, A received; 
9891 — 4340 — 5551, B received, Ans. 

15 & 16 = 240; 4080 + 240 = 17, third number, Ans. 

$4 x 17 = $68; $2 x 32 = $64;$68 + $64=— $132; 
132 + 6 = 22 tons, Ans. 

100 + 200 + 800 = 600; 5608 — 600 = 5008; 5008 + 
4 — 1252, first year; 1252 + 100 = 1352, second year; 
1352 +- 100 = 1452, third year; 1452 +- 100 = 1552, 
fourth year, Ans. 

$45 — $35 = $10; $10 *« 12 — $120; $1100 — 
$ 620 — $ 480; 480 + 120 = 4 years, Ans. 

19782 + 31 = 19813, Ans, 

1885 + 65 = 29; $ 4473 + $ 812 — $ 5285; $ 65 + 
$6 = $71; 4473+ 71 = 63 shares; 63 — 29 — 34 
shares remaining; $ 5285 — $ 1885 — $ 3400; $ 3400 
+ 84 = $100, Ans. 


UNITED STATES MONEY. 


(Ant. 107, p. 73.) D. $ 12.345 
76500 cents. | 6. 123560 mills. 
72,5, cents, | 7. 2220 cents. 


$ 3.29 


St I Pm 


Pi ST SP ees 


Set 
Dot RON 00 TS St 


GREENLEAF’S ARITHMETIC. 


ADDITION. 


(Art. 108, Pp. 73.) 6. 
$328.722 | 7. 
$1805.847 | 8. 

$3320.675 


SUBTRACTION. 


(Arr. 109, p. 74.) ie 
$ 278.486] 8. 
$69.066| 9. 
$ 154.069 | 10. 
$ 2058.08 


hy: 


$1717.062 
$ 154.355 
$ 7.105 


$18,875 
$909.75 
$3.43 
$2.36 


MULTIPLICATION OF UNITED STATES MONEY. 


(Azt. 110, p. 75.) 10. 


$16.88 |11. 
$58.59 |12. 
$591.25 |13. 
$3.358 | 14. 
$249.28 |15. 
$1120.32 | 16. 
$358.28 |17. 
$102.69 |18. 


$ 44.748 
$109.25 
$790.92 

$65.10 
$142.02 

$ 48.222 

$48910.95 
$67.16 

$ 70.664 


DIVISION OF UNITED STATES MONEY. 


(Agr. 111, Pp. 77.) 13. 
$ 1.625 | 14. 
425 | 15. 
$3.89 | 16. 
$1.75 | 17. 
329 | 18. 
$0.75 | 19. 
$4.00 | 20. 
144 | 21.. 
$0.06 


Q* 


$3.75 
$2.28 
47 

17 

691 
$4.68 
$0.18 
$132.55 
$1.12 


18 KEY TO 


PRACTICAL QUESTIONS BY ANALYSIS. 


(Arr. 116, p. 79.) Pa $ 60.173 
2 $118.82 | 28. $ 12467 .25 
3. $ 7.244 | 30. $ 28.20 
4, $310.20 | 31, $42.75 
5 $1126.93 | 32. ~  $9.0853 
6 $4668595.00 | 33. $771.65 
8. $120.662 | 34. $ 283.124 
9. $105.00 | 35. $ 35.5267 
10,595" $ 72.683 | 37, $0.18 
12. $3800.00 | 38, $ 4.163 
13. $337.50 | 39, $72.25 
14. $502.25 | 40. $29.70 
15. $22.50 | 41. $2.50 
16. $6996.00 | 42. $ 0.22 
18, $190.00 | 43, $ 0.20 
19, $8255.75 | 45. 152 
20. $103.35 | 46. 84 
21, $52.95 | 47, 362 
22. $ 129.525 (48, 27 
24, $ 876.375 | 49, 50 
25. $472.50 |50, 216 
26. $ 7.982 
BILLS. 
(Art. 122, p. 83.) 
(1.) James Dow. (2.) Samvrn Suir. 
$0.45 x 1T = $7.65 $0.98 x 18 = $12.74 
Se COE SAID 15% 16=— 2.40 
460216 = et DO 13x 36= 4.68 
87 x18 = 11.3] IX47= 423 
ipo ees 0.0) 19 X12 = 228 
56 x 25 = 14.00 TS ee 
BPS cee 5.27 61% 18 == 2 7,p3 


16X19 3.04 
$ 61.33 


$ 35.45 


GREENLEAF’S ARITHMETIC. 


(3.) Wrson, Nixzs & Co. 
$6.00 x 2= $12.00 


5.00 xX 3= 15.00 
20 Si, 29.00 
2 x17 = * 4.25 
60 xX18—= ~7.80 
50x19=— 9.50 
60x 3—= 180 
Bil x ¥=—.7.8h 
29 «1h —=- 2.30 
15.00 x 5= 75.00 
4.50 x 3—= 18.50 
150xX 5= 7.50 
450x I1=— 4.50 
$ 171.02} 


BeEnJAMIN TREAT. 
$25.50 & 37 = $943.50 
16.17 x 41 = 662.97 
97.75 «x 40 = 3910.00 
169.37 * 13 = 2201.81 


$ 7718.28 


(5.) 


19 


(4.) Aztpert Crawrorp Dr, 
$5.25 « 17 = $89.25 


162 « 29 = 46.98 
AT x 60= = 10.20 
27x 49 = 13.28 
8.19 x 18 = 57.42 
2.75 & 27 = 74.25 
61 75 = 45.75 
75 & 86= = 27.00 
1A8«49= =~ 8.82 
$ 372.90 
Cr. 

Cash, $ 83.00 
$30.00 x 3 = 90.00 
4.00 * 7 = 28.00 
2.00 «x 4= 8.00 
1.75 *5= 8.75 
2.25 & T = 15.75 
Cash, = 60.00 
Draft, = 45.00 
$ 338.50 
Remains due, $ 34.40 

(6.) J. C. Porter. 
$8.25 > 17 = $140.25 
50 « 50= ~~ 25.00 
084 *% 140 = 11.90 
63 «*120= _ 75.60 
$ 252.75 


20 KEY TO 


(7.) Joun Cumminas. 
$6.25 x 97 = $606.25 Am’tbroughtup $12811.36 
5.95 x 167 = 993.65 T6E3< 39 = 62.79 
6.07 x 87 = 528.09 Tee 19is= 33.49 
5.75 x 196 = 1127.00 69. SOs 59.34 
7.25 < 275 = 1993.75 5 Ril 19a pone 91.26 
116 >< 69 = 80.04 85 x 187 = 158.95 
67 S<2186 = 91.12 11.61 x 91= 1056.51 
16> 68= 51.68 17.15 x 88 = 1423.45 
1.37 x 169 = 231.53 3.16 x 47 = 148.52 
967 x T6= 734.92 18.15 x 35 = 635.25 
69.70 x 89 = 6203.30 947 x 47= 445.09 
347 x 49= 170.03 6.83 x 57== 389.31 
Am’t carried up, $12811.36 $17315.32 
LEDGER ACCOUNTS. 
(Arr. 123, p. 87.) 
1. $ 461.97 2. $ 3165.60 
3. $4130.23 4, $21995.54 
REDUCTION OF COMPOUND NUMBERS. 
ENGLISH MONEY. 
(Arr. 128, p. 90.) 
(3.) (4.) 
127£. 15s. 8d. 4)12267 2far. 
20 12)30668d. 

25558. 20)2555-, 8d. 
wis 127£. 15s, 8d, 
30668d. 

4 


12267 2far. 


GREENLEAF’S ARITHMETIC. 


(5.) (6.) 
28£. 19s. 11d. 3far. 4)27839far. 
_20 12)6959d. S3far 
579s. 20)579s. 11d 
ek “28£, 19s, 11d. Sfar. 
6959d. 
4 
27839 far. 
(7.) (8.) 
378£. 12)90720d. 
20 20)7560s. 
7560s. 3788. 
12 
907204. 


(1.) 165T. 13cwt 
20 


3313ewt. 
4 
13255qr. 
25 
66284 
26511 
331394Ib. 
16 
1988368 
331395 


530231 80z. 


AVOIRDUPOIS WEIGHT. 


(Arr. 129, p. 91.) 
. 3qr. 19lb. 1402. 


(2.) 16)53023180z. 
25)331394Ib. 14oz, 
4)18255qr. 191b. 
20)3313cwt. dqr. 
“1657. 13ewt. 3qr. 191b. 1402. 


21 


KEY TO 


22, 
(3.) 81. 16cwt, 2qr. 18lb. 
20 
T6cwt. (4.) 16)12268802. 
ae 25)7668lb. 
306qr. 4)306qr. 18lb. 
ate 20)76cewt. 2qr. 
Aas ~ BT. 16owt. 2qr. 18Ib. 
7668lb. 
16 
46008 
7668 
12268802. 


(5.) 2T. 17ewt. 8qr. 16lb. 150z. 13dr. 


Brewt. — (6,) 16)1482749dr. 


ks 16)92671oz. 13dr. 
231qr. . 25)579 1b. 15o0z. 
pra 4)231qr. 16\b. 
yes 20)57ewt. Sqr. 
— Ans. 21. 17ewt. 3qr. 16lb. 1502. 13dr. 
5791 1b. 
16 
84751 (7.) 77. 17ewt. (8) 19ewt. qr. 20Ib. 
5792 20 4 
9267 1oz. 157ewt. 79qr. 
16 4 25 
556029 628qr. 395 
92672 25 160 
. 1482749dr,, Ans, 3140 1995Ib. 
k 1256 09 
157001b. $179.55, Ans. 
07 


$ 1099.00, Ans. 


GREENLEAF’S ARITHMETIC. 


TROY WEIGHT. 


(Arr. 130, p. 92.) 


(1.) 28lb. 1loz. 12pwt. L5gr. 


6952pwt. 
24 


27813 
13905 


166863gr., Ans. 


(3.) 3lb. 100z. 
12 


Gor. 
20 
920pwt. 
24 
22080gr., Ans. 


(5) 78lb. Loz. 


17740pwt. 
$ .062 
35480 
106440 
$1099.88, Ans. 


(2.) 24)166863er. 


23. 


20)6952pwt. L5er. 


12)347oz. 


Ans. 28lb. 


12pwt. 
1loz, 12pwt. Ldgr. 


(4.) 24)22080gr. 
20)920pwt. 


12)460z. 
3lb. 100z., Ans. 


(6.) .062)$ 1099.88 


20)17740pwt. 


12)887oz. 


Ans. 73lb. 1loz. 


24 KEY TO 


(7.) 57Ib. 7oz. 8.) 191b. Goz. 16pwt. 9.) 13]b. You. 


12 12 12 
69loz. 23402. 165 = 
20,5932 20 1.3857 
2073 4696pwt. 1155 
6219 Pos 805 
ae $4367.28, Ans. 1320 
1382 pe 
188s 165 
: $ 14229.9014, Ans. $ 228.6405, Ane 


APOTHECARIES’ WEIGHT. 


ms (Azr. 131, p. 93.) 
(1.) 23% 9% 05 25 18er. 


12 

2853 (2.) 20)136853er. 

cee 3)68425 
22805 8)22805 

8 12)2855 
Ay Ans, 23% 93 05 25 Ler. 


136853¢r., Ans. 


(3.) 23% (4.) 8)66245 ~ 
12 8)2208% 
2763 12)276% 
an 23th, Ans 
22085 

3 


66245, Ans. 


GREENLEAF’S ARITHMETIC. 25 


(5.) 47% 0% 05 15 19er. (7.) 14h 
12 | 12 
5643 (6.) 20)270759er. 123 
eS 3)13537D 19¢r. eb 
45125 845195 19 965 
sa  -12)5645 ras 
135379 Ang 47% 05 0% 2889 

is [1D 19er. a0 
270759er., Ans. 5)5760gr. 
1152 
124 
; - $144.00 
1.80 


$ 142.20, Ans. 


AVOIRDUPOIS, TROY, AND APOTHECARIES’ WEIGHT 


COMPARED. 
(Arr. 132, p. 94.) 
(1.) 18lb. 6oz. (2.) 16lb. 30z. Ipwt. lgr. 
7000 4374er 12 
91000 __—*$ 19502, 
2625 262er. 20 
5760)93625(16lb. 390 1pwt, 
576 24 
3602 7000)93625(131b. 
3456 7000 
"1465 23625 
12 21000 
5760)17580(302 2625 
1728 16 
~ 300 7000)42000(6oz, 
20 42000 


6000 (Carried forward to p. 26.) 
3 


26 KEY TO 


_ (Brought forward.) 


5760)6000(Ipwt. 
5760 
240 
24 
5760)5760(ler. 
5760 
(3.) (4.) 
3lb. 802. 2 9pwt. 856dr. 
12 3 
44 02, 1068 
20 20 
890pwt. 24)21360 
24 20)890 
20)21360gr. 12)44oz. 10pwt. 
3)1068 Ans. 31b. 80z. 10pwt. 
356dr., Ans. 
6.) (6. 
2lb. 802. 2lb. 8oz. 12lb. 12Ib. 

16 7000 487der. Gps 7000 
“4002, 140008 1920z.  24)84000er. 
2.40 3500 3500gr. 873 --:20)3500pwt 
$96.00 20)17500er, $ 72.00 17502. 

875) 70 A0 

_.20 Ans. $2.00 loss. $ 70.00 
$175 
96 


$ 79 gain, Ans, 


GREENLEAF’S ARITHMETIC. 


LINEAR OR LONG MEASURE. 
(Ant. 183, p. 96.) 
(1.) 96deg, 56m. 7fur, 32rd, 12ft. 6in. 


694 
870 (2.) 12)424320486in. 
581 164)35360040t. 6in. 
ase 40)2143032rd. 12ft. 
sie 8)53575fur, 82rd, 
ore 692)6696m. 7fur. 
40 Ans. 96deg, 56m. 
wali [12ft. 
2143032rd. 
164 
12858194 (3.) 79m. 
2143033 8 40 
1071516 632fur. 
3536004 0ft. 40 
12 25280rd. 


Ans, 424320486in. 164 
417120ft., Ans. 
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Tfur, 32rd. 
6in., Ans. 


(4.) 163)417120ft. 


)25280rd. 


8)632fur. 
Ans. 79m. 


(6.) 12)3136320in. 


(5.) 896 
__ 40 164)261360ft. 
15840rd. 2 2 

16} 33 )522720° 
95040 40)15 840rd. 
op 396fur., Ans. 
2613560ft. . 

12 


3136320in., Ans. 


28 KEY TO~ 


(7.) 30ms. (8.) 12)1900800in. 
aoe 163)158400ft. 
240fur. 2 2 
pel 33 )316800 
9600rd. 40)9600rd. 
= 8)240fur. 
57600 ~ 30ms., Ans, 
9600 
4800 
158400ft. 
12 
1900800in., Ans. 
CLOTH MEASURE. 
(Arr. 134, p. 96.) 
l7yd,3qr.2na. 4)286na. 365yd. Igqr. 3na. 
4 4)T1qr. 2na. 4 
Tlaqr. ‘yd. 3qr. 2na., Ans, 1461 qr. 
4 4 
286na., Ans. 5847na., Ans. 
(4,) (5.) (6.) 
4)5847na. TIE. 4qr. 4)1436na. 
4)1461qr. dna. cb 5)359qr. 
- 865yd, qr. 8na., Ans. 359qr. Ans, 712.2, 4qr. 
4 


1436na., Ans. 


GREENLEAF’S ARITHMETIC. 


(7.) 


47yd. 3qr. 


4 . 
191qr. 
1.25 


955 
382 
191 


$238.75, Ans. 


(8.) 
31, EE. 
et 
4)156qr. 


39 
3 


$117, Ans. 


SURFACE OR SQUARE MEASURE. 


(Arr. 135, p. 97.) 


(1.) 57A. 3R. 27p. 2lyd. 8ft. 5Tin. 
4 


231K 


363331893in., Ans. 
3x 


(2.) 


144)363331893in. 
40 9)2523138f. 2lin. 
9267p. 301)280348yd. 6ft. 
304 4 4 
278031 121)1121392 
23163 40)9267p. 85 + 4 = 2lyd. 2ft. 36in. 
280347 yds. 4)231R. 27p. 
ee 57A. 8B. 27p. 2lyd. 2ft. 36in. 
2523137 3ft. 6 2 
144 Ans. 57A. 8R. 27p. 21lyd. 8ft. 57in. 
10092555 
10092553 
2523127 
108 


€ 
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(3.) 25A. 
4 
100R. 
40 
4000p. 
2724 
8000 
28000 
8000 
1000 


1089000ft., Ans. 
(6.) 160)37376000 square rods. 


640)233600 acres. 


365 square miles. 


(. 


KEY TO 
(4.) 2721)1089000ft. (5.) 8658. M. 
4 4 . 640 
1089 )4356000 14600 
— 40)4000p. 2190 
4)100R 233600A. 
~Q5A., Ans. 160 
14016000 
2336 


vA 


Ans, 37376000sq. rd. 


sd 
) 144)12345678 
9)857 33ft. 126 in. 


B01)9525yd. Sf. 


| 


1A. 8R. 34p. 26Lyd. Sft, 126in. 


hyd. = 4ft. 72in, 


Ans, 1A, 8B. 84p. 27yd. 4ft. 54in. 


(8.) 839A, QR. 16p. 


4 


158R. 
40 


6336p. 


3.75 


31680 
44352 
19008 


$ 23760.00 


6336 poles. 


12672 
44352 
12672 
1584 


1724976 square feet, 
0.25 
8224880 
3449952 
431244.00 
23760.00 


$407,484.00, Ans. 


@REENLEAF’S ARITHMETIC. 31 


SURVEYOR’S MEASURE. 


(1.) (Arr. 136, p. 98.) (2.) 
46m. 8far, 5ch. 251. 100)3715251. 
By 10)3715ch. 251. 
37 Lfur. 8)371fur. 5eh. 
_ 10 ~ 46m. 8fur. 
3715ch. Ans. 46m. 3fur. 5ch. 251. 
100 
3715251., Ans. 
(3.) « (5.) (6.) 
97m. 1377sq. ch. $ 80 + 160 — $0.50. 
8 16 625)2,126,250 square links. 
776fur. $262 3402sq. rd. 
10 1877 0.50 
7760ch. 40)22032 $1701.00, Ans. 
100 4)550R. 32p. 
7760001., Ans, 137A. QR. 
137A. QR. 32p., Ans. 
CUBIC OR SOLID MEASURE. 
(1.) (Art. 187, p. 100.) (2.) 
29 cords. 1728)6414336 cubic inches. 
_128 128)3712 cubic feet. 
232 (3.) 29 cords, Ans. 
58 19 tons. 
29 40 (4) 
371 2ft. 760ft.  1728)1818280 cubic inches, 
1728 1728 ~ 40)760 feet. 
29696 6080 19 tons, Ans, 
7424 1520 
25984. 5320 
3712 760 


Ans. 6414336in. 1313280 cubic inches, Ans. 


32 KEY TO 


(5.) 128 X 128 = 16384 eubie feet, Ans. 

(6.) 16384 + 128 = 128 cords, Ans. 

(7.) 4 < 40 x 7 = 1120 cubic feet, Ans. 

(8.) 8650ft. + 128 — 67 cords, 74 cubic feet, Ans. 
(9.) 17 X 11 x 9 = 1683 cubic feet, Ans. 


LIQUID OR WINE MEASURE. 
(Arr. 138, p. 101.) 
(1.) 57T. 3hhd. 50gal. 3qt. (3.) 96bhd, 47gal. 2qt 


4 63 

231hhd. (2.) 295 
63 2)116830 pints. 580 

14603gal. 4)58415qt. 6095gal. 
ne 63)14603zal. 3qt. <a 
58415 qt. 4)28bhd: 50gal - . eo 
2 ~B7T. Shhd. = 
116830pt. 577, Shhd. 50gal. Sqt.,Ams, *°/°1Pt 
195056 gills, Ans. 
(4.) 

4)195056 gills. (5.) 
2)48764pt. 40hhd. 
4)24382qt. 68 
63)6095gal. 2qt. 120 

~ 96hhd. 47gal. 240 
Ans. 96hhd. 47gal. 2qt. 2520gal. 
4 
(6.) 2 126 10080qt. 
63 4 2 
26 504 20160pt. 
0.40 0.12 0.374 
$50.40 $60.48 141120 
50.40 60480 
$10.08, Ans. 10080 


$7560.00, Ans. 


GREENLEAF’S ARITHMETIC. 88 


BEER MEASURE. 
(Arr. 139, p. 102.) 


(1) 46 x 54 = 2484gal.; 2484gal. + 49gal, = 2533¢al.; 
2533 X 4 = 10132qt.; 10132 x 2 — 20264pt., Ans. 


(2.) 20264 + 2 = 10182qt.; 10182 + 4 = 2533gal.; 2533 
+ 54 = 46hhd. 49gal., Ans. 


(3.) 868 x 54 = 19872gal.; 19872 x 4 = 79488qt.; 79488 
 2—= 158976pt., Ans. 


(4.) 158976 + 2 = 79488qt.; 79488 + 4 = 19872gal.; 
19872 + 54 = 368hhd, Ans” 


(5.) 76 X 54 = 4104gal.; 4104 x 0.29 = $1190.16, Ans. 


(6.) 47 * 54 = 2538¢al.; 2538¢al. 4+ 36gal. = 2574gal. ; 
2574 &K 4 = 10296qt.; 10296 ~ 0.05 = $514.80, 
Ans. ; 


DRY MEASURE. 
(Arr. 140, p. 103.) 


(1.) 35 & 4 = 140pk.; 140pk. + 3pk. = 145pk.; 143 x 8 
== 1144qt.; 1144 x 2 = 2288pt., Ans, 


(2.) 2288 +- 2 = 1144qt.; 1144 + 8 = 143pk.; 143+-4=— 
35bu. 3pk., Ans. 


(3.) 676 X 36 = 24336bu.; 24336 x 4 — 97344pk., Ans, 
(4.) 97344 +4 = 24336bu.; 24336 + 86 = 676ch., Ans, 


(5.) 50 x 0.60 = $ 30.00; 50 K 5 = 250pk.; 250. 0.15 
= $ 37.50; $37.50 — $ 30.00 = $ 7.50 gain, Ans, \ 


(6.) 96 X 0.42 — $40.32 ; 2304 + 32 = 72bu.; 72 x 0.45 
~ = $32.40; $40.82 — $32.40 — $ 7.92 loss, Ans. 
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(6.) 


(7.) 


KEY TO 


DRY, LIQUID, AND BEER MEASURE COMPARED. 
(Art. 141, p. 104.) 


Abhd, 15gal. peer = 23lgal.; 231 ~ 282 = 65142; 
65142 + 231 = 282gal. wine = 4hhd. 30gal., Ans. 


Ahhd. 30gal. = 282 wine gal.; 282 x 231 — 65142; 
65142 + 282 — 231 beer gal. = 4hhd. ldgal., Ans. 


2820 « 4 = 11280qt.; 11280 x 0.04 = $ 451.20; 2820 
* 282 = 795240; 795240 + 231 = 344246oal. wine 
measure; 344246 x 4 — 1377089qt.; 1377039 x 0.06 
== $ 826.2226; $ 826.2226 — $451.20 = $ 375.0228, 
Ans. 


2588 x 4 x 0.04 = $ 406.08; 2538 x 231 = 586278: 
586278 + 282 — 2079; 2079 x 4x 0.06 = $498.96 ; 
$ 498.96 — $ 406.08 = $ 92.88 gain, Ans. 


385 xX 4.00 = $1540.00; S885bu. x 2684 — 103488 ; 
103488 + 231 ~— 448bu.; 448 « 32 x 0.20 = $ 2867.- 
20; $ 2867.20 — $ 1540.00 = $ 1827.20 gain, Ans. 


1000 x 1.05 = $ 1050.00; 1000bu. x 2684 = 268800 ; 
268800 + 231 = 1163;,bu.; 11635, x 1.12 = 
$ 1808.27; $1808.27 — $1050.00 = $ 253.27 gain, 


Ans, 


30 X 1728 = 51840 cubic inches; 51840 + 282 — 
18329gal.; 51840 + 2684 — 192Seal.; 1928°— 1 


SO nore 
= 9,3,gal., Ans. 


365 x 4 x 0.05 = $73.00; 365 x 231 — 84315; 84315 
+ 282 = 299gal.; 299 x 4 x 0.05 = $59.80; $73.00 
— $59.80 = $13.20, Ans. 


GREENLEAF'S ARITHMETIC. 35 


TIME, 
(Arr. 142, p. 106.) 
(1.) 365da. 5h. 48min. 49sec. (2.) 
24 60)31556929sec. 
1465 60)525948m. 49sec. 
730° 24)8765h. 48m. 
8765h. 865da. 5h. 
60 
525948m., Ans. 365da. 5h. 48m. 49sec. 
60 


31556929sec., Ans. 


(8.) 2348yrs. + 1855yrs. = 4203yrs.; 365da. 6h. = 31557600 
sec.; 31557600sec. K 4203 = 132636592800sec., Ans.- 

(4.) 81556929 seconds in a solar year; therefore 74726807872 
+ 31556929 — 2368 years, Ans. 

(5.) June 13da.-+ July 31-+ August 31+ September 30 + 
October 31 + November 30-+- December 31 + January 
31 + February 16 + 365 + 365 = 974da. = 2 yrs. 


244da., Ans. 
CIRCULAR MEASURE. 
(Ant. 148, p. 107.) 
(1.) 278. 27° 43° (2.) 
30 60)50263" 
837° 80)837° 43" _ 
60 278: 274 
50263’, Ans. Ans, 278. 27° 43’. 


(3.) 44 x 30—1820°; 13820°-+ 18° = 1338°; 1338 60 = 
80280’; 80280’ + 57 = 80337’; 80337 x 60 — 
4820220” ; 4820220” 4 23” — 4820243”, Ans. 

‘(4.) 4820243 + 60 = 80337’ 23”; 80337 + 60 = 1338° 57’; 
1338 + 30 = 448. 18°; 4458. 18° 57’ 23”, Ans. 

(5.) 360 x 60 = 21600’; 21600 x 60 = 1296000, Ans. 

(6.) 1296000 + 60 = 21600’; 21600 + 60 = 360°, Ans. 
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(1.) 


KEY TO 


MISCELLANEOUS. 
(Arr. 144, p. 1€8,) 

4AxX5 +4294; 24xK241=49; 49x 204 10 
= 990; 990 x 24 — 23760 shcets, Ans. 

23760 = 24 — 990qr.; 990 + 20 = 49rm. 10qr.; 49+ 
9 — 24bun. lrm.; 24+5 = 4ba. 4bun.; 4ba. 4bun. 
lrm. 10qr., Ans. 

10« 8+6= 86; 86x 2134+ 8 = 1857; 1857 x 
14 = 25998lbs. 

25998 ~ 14 = 1857; 1857 + 214 — 86 pigs 8 stone; 
86 + 8=— 10 fother 6p.; 10 fother 6 pigs 8 stone, Ans. 

56 & 12 x 0.23 = $154.56, Ans. 

$ 22.00 + 200 = $0.11, Ans. 

302 x 8 x 0.30 == $724.80, Ans. 

$4.00 + 100 = $0.04; 50.24 + .04 = 1256 pounds. 

12 « 12 x 12 & $0.045 — $77.76. 

56 x 2 = 112lb.; 112 «K 0.20 = $22.40; 196Ib. + 2 
= 98lb.; 98 X 0.05 = $4.90; $22.40 — $4.90 = 
$17.50, Ans. 


MISCELLANEOUS EXAMPLES IN REDUCTION. 
(Pace 109.) 
57 x 20 + 15 = 1155s.; 1155 x 12 — 18860d.; 18860 
< 2 = 27720 half-pence, Ans. 
59 & 12 = 7080z.; 708 x 20+ 18 = 14178pwt.; 
14178 & 24 + 15 = 340167er., Ans. 
340167 + 24 = 14178pwt. 15 gr.; 14173 + 20 = 70802. 
18pwt.; 708 + 12 = 59lb.; 59lb. 18pwt. 15gr., Ans. 
TOL & 4 = 8044qr.; 8044 + 5 = 6O8K.E. 4qr., Ans. 


) 61 X 38 = 183qr.; 183 + 4 — 45yd. 3qr., Ans. 


63 & 4 = 252qt.; 252 x 2— 504pt.5 504+ 3 — 168 
bottles, Ans. 

2ft. 8in. = 32in.; 15 x 8 x 40 K 164 & 12 = 950400in.; 
950400 + 32 = 29700 times, Ans. . 

202. 12pwt. = 52pwt.; 5lb. 2oz. 8pwt. = 1248pwt.; 1248 
~- 52 = 24 spoons, Ans. 
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(9.) 14ft. Sin. = 177in.; 436 x 8 x 40 « 164 x 12 = 276- 
24960in. ; 27624960 + 177 = 15607382 times, Ans. 

(10.) 123 —~ 78 x 4 = 38376 ears; 38376 + 8 = 4797qt. ; 
A4T9Tqt. + 8 = 599pk. Sqt.; 599pk. + 4 — 149pu. 3pk. 
Sqt., Ans. ; 

(11.). dyd. 2qr. na. — 9Ina.; 182 « 4 & 4 = 2912na.; 2912 
+ 91 = 32 suits, Ans. 

C12.) Spwt. 1l0gr. = 130er.; 3lb. loz. Qpwt. 2Zgr. = 17810¢r. ; 
17810 + 130 — 137 rings, Ans. 

(13.) 18m. + 3 = Gin.; Gin. KX 4 = 24in.; 56ft. x 60 = 
3360ft.; 38360 x 144 = 483840in.; 483840 + 24 — 
20160 shingles, Ans. 

(14.) 56. 25 X 2 = 2800sq. ft.; 2800 x 6 = 16800 shin- 
gles, Ans. 

(15.) 22m. 3fur. 17rd. —=7177rd.; 25000 «x 320 = 8000000rd. ; 
8000000 + 7177 = 111448?2da., Ans. 

(16.) TIb. 100z. = 1220z.; 10cwt. 3qr. 16tb. = 1091]b.; 1091. 
* 16 = 174560z.; 17456 + 122 = 1433 weeks, Ans. 

(17.) 7 x 63 = 441gal.; 441 x 4 = 1764qt.; 1764 x 0.09 
= $158.76, Ans. 

(18.) 15 x 54 = 810gal.; 810 « 4 = 3240qt.; 3240 x 2 = 
6480pt.; 6480 « 0.03 = $ 194.40, Ans. 

(19.) 73 x 32 = 2336qt.; 2336 x 0.02 = $ 46.72, Ans. 

(20.) 29 * 57 = 1653yd.; 1653 « 0.15 = $ 247.95, Ans. 

(21.) 120 x 44 * 4 = 2160 cubic feet; $4.00 + 128 — 
$ 0.03125 ; 0.03125 «% 2160 = $67.50, Ans. 

(22.) 33 & 18 = 594sq. ft.; 594 + 9 = 66sq. yd. ; $ 0.20 x 
66 = $ 13.20, Ans. 

(23.) 20 « 25 = 500 pills; 64-5 + 4 = Ldgr.; 500 x 15 = 
7500er., Ans. 

ye 87 x 63 = 5481gal.; 5481 ~% 0.83 = $ 1808.78, Ans. 

(25.) 128ft. + 2 = 64ft.; 64 880 == 563200z.; 128 x 480 
= 614400z.; 5632002. + 6144002. = 1177600z.; 117- 
760 + 16 = 7860lb., Ans. 

4 


— 
e 
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(26.) 24 x 0.48 = $10.32; $ 1548.00 + 10.82 = $ 150.00, 


Ans. 


(27.) From 1837 to 1857 there are 5 leap years, viz., 1840, 
1844, 1848, 1852, and 1856. Therefore, $10.00 « 5 
— $50.00; $ 200.00 — $ 50.00 = $ 150.00, Ans. 

(28.) 1,000,000 x 254 — 25,800,000gr. ; 25,800,000 + 7000 
= 86858lb., Ans. 

(29.) 188 «& 0.50 — $94.00; 188gal. + 2 = 94eal.; 94 X 
231 = 21714; 21714 + 282 —-7T7gal.; T77 Xx 4=—= 


308qf. ; 


308 x 0.123 = $38.50; 94 x 4 = 876qt.; 


376 0.14 = $52.64; $52.64-++ $ 38.50 = $91.14; 
$ 94.00 — $91.14 = $ 2.86, Ans. 


ADDITION OF COMPOUND NUMBERS. 


(Arr, 145, p. 112s) 


. 824T. Ldewt. 2gr. 151b. 1202. 9dr. 
. 233ewt. lqr. 6lb. 402. Sdr. 


209]b. Toz. L5pwt. 8er. 
385]b. Toz. Spwt. 10er. 


. 183i 63 35 15 19er. 

. 24616 103 35 25 2or. 

. 195deg. 55m, Sfur. 24rd. 1ft. lin, 
. 817m, fur, 18rd. dyd. 2ft. 3in, 
. 229yd. 8qr. 8na. Lin. 

. 2513H.E. 3qr. 2na. Oin. 

. 2038A. 1R. 13p. 2ft. 95in. 

. BITA. OR. 24p. 133 ft. 

. 160m. Ofur. Ich. Tp. 121. 

. 194m, 6fur. Ich. Op. 121. 

. 8385T, 23ft. 1173in. 

. 878C. 96ft, 1460in. 

. 854tu, Ohhd. 30gal. 1qt. 

. 286hhd, 42eal. 1qt. Ipt. 

. T84hhd, 24eal. 2qt. Opt. 
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. 298bu. Opk. 4qt. Ipt. 

. 128bu. 2pk. Tqt. 

. 227y. Tm. 16da. 21h. 28min. 2sec. 
. 240w. Ida. 23h. 33min, 8sec. 
. 5S. 10° 35’ 16”. 

STIS 222742". 

. 20£. 17s. 10d. 

. 5lb. 9oz. 4pwt. 20er. 

. Th 103 35 15D 4er. 

. 1lTewt. Igr. 22Ib. 

. 175yd. Qqr. 2na. 

. 1060m. dfur. 16rd. 5yd. 1ft. 
. 588A. 1R. 3p. 

. 78. 29° 33’ 56”. 


SUBTRACTION OF COMPOUND NUMBERS. 


er ee a 
HAanrtwnwnoHos 


CO 1 > OB oo DD 


(Arr. 146, p. 116.) 


. 435£. 16s. 3d. 

. 67£. 18s. 53d. 

. 435£. 15s. 94d. 

. 51T. 18ewt. 2qr. 21lb. 9oz. 8dr. 


58ewt. 3qr. 20lb. 1402. 


. 541b. 402. 14pwt. 19¢r. 

. 38lb. Toz. 14pwt. l3gr. 

. 52%b 63 33 1D log. 

. 5Ib 55 03 1D 17gr. 

. 6m. Tfur. 38rd. 2ft. 11in. 

. deg. 4m. 5Sfur. 87rd. 4yd. 1ft, 4in, 
. 48yd. 2qr. 2na. 1tin. 

. 31E.E. 4qr. 2na. 

. 88A, 2R. 5p. 264 ft. 83in. 

. 8A. 1R. 38p. 18yd. 7ft. d6in. 
. Im. 7far. Ich, 2p. 231. 

, 12m, 6fur, 8ch, Op. 241. 
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18. 
19. 
20. 
21. 
22, 
23. 
oA, 
25. 
26, 
QT. 
28, 
29, 
30. 
31. 
32. 
33, 
34, 
35. 
36. 
37. 
38, 
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30T. 37ft. 1620in. 

163C. 53ft. 1289in. 

68tu. Lhhd, 538gal. 3qt. 
577hhd, 52gal. 

17ch. 35bu. 

12bu. 3pk. 4qt. 

Amo. 23da. 20h. 45min. 42sec. 
28y. Imo. 15da. 21h. 48min, 5dsec. 
98. 2° 56° 52", 

28. 27° 21’ 54”. 

67A. Ord. 38p. 2654 ft. 

99£. 16s; 53d. 

24956m. 7fur. 22rd. 15ft, Yin. 
4C. 50ft. 

llyd. lqr. 3na. 

33ewt, 2q. 20Ib. 

54gal. Ogt. Ipt. 

6A. 2R. 32p. 

DB gad 8 Wao es 

86bu. Ipk. Oqt. Ipt. 

IT. 19ft. 1418in. 


MULTIPLICATION OF COMPOUND NUMBERS. 


(Arr. 147, p. 119.) 


. 19£. 10s, 4d. 
. 5o7T. 19ewt. gr. 111b. 1502. 7dr. 


391b. 100z. 18pwt. 3er. 


. 261lb. Lloz. Opwt. Ogr. 

. 427% 103 05 25 I4or. 

. 858deg. 44m. 4fur. 6rd. Tft. Oin. 
. 215m. Tfur. Ich. 3p. 11. 

. 181A. 38R, 1p. 6yd. 4ft. 41in. 
10. 
11. 
12. 


5Tyd. qr. 3na. 
123tu. 3hhd. 36gal. 3qt. 
209bhd. d55gal, 3qt. Opt. 1gi. 


a 


ro OD OAD om Pp oO bo 
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. 118bu. Ipk. 5qt. 

. 110y. 343d. 3h. 41m. 12sec. 

. 149deg. 9m. 5fur. 13rd. 3yd. 1ft. 
. 214A. 3R. 12p. 

. 3d. 16h. 54m, 

. 29bu. Op. Oqt. 


(Arr. 148, p. 121.) 


56T. l4ewt. Sqr. 15Ib. 
bE. 4s. 3d. 


. 1O£. 8s. 3d. 


. 12£. 13s. Od. 


. 1290£. 4s. Od. 
. 32lb. 9oz. 15pwt. 
. 746m. 5fur. 


15°70". 


. 1275A. 2R. 16p. 22yd. 8ft. 82in, 
. 2y. 68d. 19h. 54m. 


(Arr. 149, p. 122.) 


. 89hhd. 52gal. 3qt. Ipt. 
. 179bu. 3pk. Sqt. Opt. Igi. 
. 275ch, 19bu. 2pk. 


93£. 11s. 53d. 


. B419A. 2R, 23p. 

. 8375yd. 3qr. Ina, Ofin. 

. 44hhd. 52g¢al. 2qt. Ipt. 

. 6357m. 5fur. 14rd. 114 ft. 
. 175gal. 2qt. Opt. 

. 15T. 38ft. 1074in. 


. 1a20. 2h. 
Aas 


. & 


\ 
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. DIVISION OF COMPOUND NUMBERS. 


(Arr. 150, p. 123.) 
2£. 8s. 94d. 
61T. 19ewt. 3qr. 17Ib. 150z. 15dr. 


. Tb. Lloz. 14pwt. 15gr. 

. 32lb. 80z. 17pwt. 12gr. 

. 388i 103 535 25 14er. 

. Tldeg. 38m, 2fur. 18rd. 14ft. 4in. 
. 17m. Tfur. Ich. 3p. 231. 

. 16A. 2R. 4p. 19yd. 7ft. 79in. 

. 10yd. 3qr. 3na. 

. 17tun. 2hhd. 50gal. 1qt. 

. 29hhd. 6lgal. 3qt. Ipt. 3gi. 

. 19bu. 2pk. 7qt. Ipt. 

. 18y. 316d. 15h. 27m. 39sec. 

. 16deg. 39m. 3fur. 39rd. 5yd. 2ft. 
. 283A. 3R. 198p. 

. Th, 24m, 30sec. 

. dbu. 2pk. 4qt. 


(Art. 151, p. 124.) 


. 12cwt. 2qr. L1lb. 

. O£. 5s. 94d. 

a Oe. OSs Lids 

Oe leeds 

. 13£. 8s. 94d. 

. 802. Spwt. Lder. 

. 24m. Tfur. 41d. 

pel Ufeood Wa 

. 389A. 8R. 17p. 80yd. 8ft. 100in, 
. 2d. dh. 17m. 19sec. 


(Arr. 152, p. 125.) 


. 2hhd. 19gal Oqt. Ipt. 
. dbu. Ipk. 4qt, Ipt. 1gi. 


GREENLEAF’S ARITHMETIC. 43 


4. 16ch. Thu. 2pk. Oqt. Opt. 

5. O£. 8s. 34d. 

6. LITA. 3R. 27p. 

7. 37yd. 3qr. 2na. Qin. 

8. 47gal. 3qt. Ipt. 

9. 17m. 3fur. 13rd. 14 ft. 
10. 3gal. 1qt. Ipt. 
11. 37ft. 978in. 
12. 7C. 98ft. 
13. 4T. l5ewt. 2qr. 1034228lb. 
14, 19m. 3fur, 39rd. 13ft, 278in. 
15, 24A. 3R. 6238p. 
16, 9A. 1R. 19p. 13988ft. 
17. 183A. OR. 27p. 3yd. Oft. 45,9;in. 


PRINCIPLES AND APPLICATIONS. 


(Arr, 153, p. 127.) 
(2.) (3.) 


y: mo. d. y. mo. d. 

1857 3. 19 1857 5 12 
1854 5 3 1856 9 26 
210 16 G..7..16 

(4.) (5.) 

y- mo. d. y. mo. d. 

Vise 6 1799 11 14 
1620 11 22 HEY o5 Male Be 
Lilie Ga 12 Giro 22 

(Arr. 154, p. 128.) 
2. From Dec. to Feb. = 2 mo., 31 « 2 = 62 days. 
For Noy. 14d., Feb. 12d., 16 + 12 = 28 


90 days. 
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3. From July to May = 10mo., 10 « 31 = 310 days. 
For June 13 days, 18 
323 
For Sept. 1d., Nov. 1d., Feb. 3d., April 1, ae 

. 317 days. 

4. From April to May = Imo., 30 days. 
For March 28 days, May 2 days, 30 

60 days 

5, From Dec. to April = 4mo., 4x 31 = 124 days. 
For Noy. 27 days, April 3 days, 30 
154 
For Feb. 8 days, 3 


151 days. 


6. From Feb. to Dec. == 10 mo., 10 x 31 = 310 days. 
For Jan. 25 days, Dec. 10 days, 35 
345 


For Feb, 2 days, April 1, June 1, Sept. 1, Noy. 1, 6 
Ans. 339 days, 


(Art. 155, p. 129,) 
2. From April 2 to July 4 = 93 days. 
93 + 7 = 18 weeks, 2 days. 
2 days after Wednesday = Friday, Ans. 


3. From Jan. 1 to June 17 = 168 days. 
168 + 7 = 24 weeks. 
Tuesday, Ans. 


4, From Jan. 1 to Dec, 25 = 358 days. 
358 + 7 = 51 weeks, 1 day. 
1 day before Tuesday = Monday, Ans. 


7, 
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5. From Noy. 4 to Feb. 1 = 89 days. 
89 + 7 = 12 weeks, 5 days, therefore February will com- 


mence 5 days after Tuesday = Sunday. 


45 


If Sunday be 


the Ist day, Monday will be the 2nd and 9th days. 


6. From Dec. 20 to March 1 = 72 days, it being leap year. 
90 —72 =—18 days; the note will therefore become 


due March 19. 91 +7 = 138 weeks. 


As there is no re- 


mainder, and as the note was given on Thursday, it will be 
payable on Wednesday, March 19. 


Nore.—In reckoning the interest on any note, it is not customary to 
charge interest on the day the note is paid, but it is reckoned on the day 


it is given. 


2. Latitude of Quebec 
Latitude of New Orleans 


Difference of Latitude 


(Arr. 157, p. 130.) 


3. Latitude of Washington City — 
Latitude of Cape Horn = 


Difference of Latitude = 


4, Latitude of Valparaiso = 


Latitude of San Franciseo 


Difference of Latitude = 


5. Latitude of New York City 
Difference of Latitude N. 


Tatitude of Havana 


6. Latitude of Mobile sat 
Difference of Latitude 


Latitude of Philadelphia = 


DIFFERENCE OF LATITUDE. 


= 46° 48’ N. 
== 29° 57’ N. 
==-16° 51’, Ans, 


38° 53’ N. 
55° 58’ 8. 
94° 51’, Ans. 


83° 2°5. 


— 37° 48’ N. 
70° 50’, Ans. 


= 40° 42’ N. 
== 17? 83.N.: 


= 23° 9 N., Ans. 


30° 41’ N. 


= 9° 15’ 
39° 56’ N., Ans. 
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DIFFERENCE OF LONGITUDE. 
(Art. 159. p. 131.) 


. Longitude of Washington City = 77° 16’ W. 
Longitude of Paris == ~ 2° 20° E. 
Difference of Longitude = 79°36, Ans. 

. Longitude of Cape Flattery = 124° 43’ W. 
Longitude of St. Croix River as BTS. 
Difference of Longitude = 57° 41’, Ans. 

. Longitude of Sacramento City = 120° 0’ W. 
Longitude of Raleigh = 78° 48° 
Difference of Longitude = 41° 12’, Ans. 

. Longitude of Fort Leavenworth = 94° 44 W. 
Longitude of Hartford, Ct. = 72° 40' W. 
Difference of Longitude == (22° “4%, Ans. 

. Longitude of Honolulu = 157° §2F W. 
Longitude of Canton = 113° 14’ E. 

271° “ 
360° — 271° 6° == 88° 54’, Ans, 


oe 


LONGITUDE AND TIME, 


Se. 
(Art. 160, p. 1832.) 
. Longitude of Galveston = 14° 43’ 
; Nea 4 
Difference of time eo =. Oh. 58m..52 ed 


12h. Om. 0 i. 
12h. 58m, 52se ec, 
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3. Longitude of Valparaiso == 71° 87’ W. 
Longitude of Rome = 20° 30’ E. 
conga 
4 
Difference of time — 6h. 8m. 28sec. 
lh. 15m. 0s. A.M. 
Time at Rome = 5h. 23m. 288. P.M. 
4. Longitude of Jerusalem = 85° 32’ B. 
Longitude of Baltimore = 76° 387’ W. 
12° 9 
4 
Difference of time == 7h, 28m. 36sec. 
Time at Jerusalem == 9h, Om.’ 0s. Ac M! 
7h. 28m. 36s, A. M. 
Time at Baltimore == lh..31m. 24s. A. M., Ans. 


(Arr. 161, p. 133.) 


(2.) 29m. + 4 = 7°15’ (3.) 2h. 15 == 30° 
36sec. — 4— 0° 9’ 20m. —- 4= 65° 
T° 24! 40sec. + 4= 0°10 
35° 10’ 
i.) 1 3 15 = 1 Te (}.) 58m.-- 4318915" 
20sec. + 4=— 0° 8 30sec. + 4=—= 0° 7 80” 
Lite 18° 22/ 307 
“ * 75° 10° 
90° 15’ W. 
(Gy Tbe 15> 15° 0 £7.) (nee Lie Oat 0 


37m. — 4— 9°15’ . 15m.—- 4=— 3° 45’ 
12sec,—- 4-— 0° Sim 40sec. + 4 —a 0° 10’ 


—_— 


Take 24°18 108° 55’ 
3 From 93° 5’ 30° 0 
- 68° 47’ West: 78° 55’ West. 


s- 


hate 


Pa 
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(8.) 4h. x 15 = 60° 0 
44m, = 4=11°0 
82sec, +~+ 4=— 0°89 
25-7128 


MISCELLANEOUS EXAMPLES. 


(Pace 1384.) 
(1.) 57650000 = (2.) 755 — 125 = 630; 630 + 2 = 315; 
263 517 496 315 + 48 = 363 bushels in the second; 
626 400 000 315 — 48 = 267 bushels in the third. 
100 000 000 = (8.) 80 x 3 = 90 miles A travels. He has 
1 445 000 therefore travelled round theisland three 
1 500 000 times. 80 *5—=150; 150+ 30=5; 
33)1050 512 496 B has travelled round the island five 
~ 81,833 712. times. A and B are therefore together. 


(4.) $1750 x 2 = $3500; $103 « 19 = $1957; $3500 + 


$1957 + $113 — $5570, Ans. 


(5.) 960 + 2 = 480; 480 + 12 — 40; 40 + 2 = 20 bushels 


(13.) 


each for those who left; 480 + 8 — 60; 60 +2 = 80; 
30 + 20 = 50 bushels for each who remained. 

652.00 + .50 = 1304 sheep, Ans. 

27 K 18 = 486sq. ft.; 486 +9 = 54yd.; 54 x 2.25 
= $121.50, Ans. 

3865 & 24 = 912th.; 9123h..%-20 = 18250h. mm ‘20 
years; 18250 + 12 = 1520da. 10h. = 4y. 60da. 10h., 
Ans, 

70. 76ft. 1671in, + 16C, 28ft. 56in. + 290. 127ft. 1000in. 
+ 290. L0ft, 1216in, — 820. 115ft. 487in. ; 820. 115ft. 
487in. — 45C. 96ft. Oin. = 870. 19ft. 487in., Ans. 
42° 21’ + 1° 15’ == 48° 36’; 48° 36’ — 10° 40’ — 32° 
56’, Ans. 
20001b. x 2 = 40001b.; 4000 + 54 = 74,2, cubic feet, 
Ans. 
$ 295,300,000 + 250,000 — $1181.20; $ 295,300,000 + 
4 — $ 78,825,000, Ans. 
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(14.) 216 x 1728 = 878248in.; 873248 + 231 — 1615$4gal.; 


1615$4 + 63 = 2Q5hhd. 4084gal., Ans. 


(15.) Ans. 11th day of May; 131st day of the year. 
(16.) 18T. 17ewt. 3qr. 20lb. = 387795lb.; 37795 x« 0.04 — 


$ 1511.80; 47. Gewt. lgr. 141b. = 86391b.; 8639 x 
0.05 = $ 431.95; 7T. lewt. 8qr. 10lb. — 14185Ib.; 
14185 x 0.06 = $851.10; 86391b. + 14185Ib. = 
228241b.; 377951b. — 228241b. — 14971b.; 1497 Ub. + 
4 = 37423lb.; 87423 x 0.06 — § 224.561; 14971Ib. 
— 874231b. = 1122811b.; 1122811. + 2 — 561441. ; 
5614t xX 0.10 = $561.41}; 56144 x 0.12 = 
$ 673.694; $ 673.694 + 2 — $ 336.843; $431.95 + 
$ 851.10 + $ 224.561 + $561.411 + § 886.843 — 
$ 2405.874; $ 2405.87 — $1511.80 — $ 894.074, Ans. 


(17.) 3m. 7far. 29rd. 15ft. + 5m. Ofur. 10rd. 14f%. = 9m.; 9m. 


x 65 = 58km., the distance both travel each day ; 
2691 + 584 = 46da., the number of days they travel 
before they meet. 46 days from the Ist of January, omit- 
ting 8 Sabbaths, as in duty bound, will be February 23d, 
1857, at 2h. 30min. P.M. Swift will have travelled 
1186m. 4fur. 22rd. 13ft. 6in.; and Fleet 1504m. 3fur. 
17rd. 3ft. As January begins on Thursday, the 23d of 
February will be on Monday, Ans. 


EXAMPLES BY ANALYSIS. 
(Pace 136.) 


(1.) $8.75 + 7 = $1.25; $1.25 « 20 = $ 25.00, Ans. 


(2.) $ 85.00 +5 = $17.00; $17.00 K 17 = $289.00, Ans. 


3.) $0.75 +3 = $0.25; $0.25 x 87 = $9.25, Ans. 
(4.) $1.92 +4 = $0.48; $0.48 x 37 = $17.76, Ans. 


(5.) $1.08 +12 = $0.09; $0.09 K 25 = $ 2.25, Ans. 


(6.) $63.00 -+9 = $7.00; $7.00 x 27 = $189.00, Ans. 
(7.) 20m. +5 =4m.; 28 +4=7h., Ans. 


(8.) 49 crackers + 7 = 7 crackers; 7 crackers XK 19 = 13: 


crackers, Ans. 
5 


2) 


y 
3) 
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(9.) $20 +5=$4; 40 x 4—$ 160.00, Ans. 

(10.) $0.36 +3 = $0.12; $0.12 x 37 = $ 4.44, Ans. 

(11.) $0.72 +9 = $0.08; $0.08 x 37 = $2.96, Ans. 

(12.) 2£. 17s. 5d. + 52 = OF. 1s. 1}d; OF. Is. 1}d. X 76 = 
4£. 3s. 11d., Ans. 

(13.) 4£. 3s, 1ld. + 76 = 0£. 1s. 14d.; 0£. 1s. 14d. X 52 —= 
26) 17ec0d.-Ans. 

(14.) 17m. 4fur. 28rd. + 6 = 2m. 7fur. 18rd.;' 2m. Tfur. 18rd. 
<.100 = 293m. lfur., Ans. 

(15.) 41bu. 3pk. 4qt. Ipt. + 7 = Sbu. 3pk. 7qt. Ipt.; Sbu. spk. 
Tqt. lpt. x 12 —7lbu. 3pk. 2qt.; T1lbu. 38pk. 2qt. < 7 
= 502bu. 2pk. 6qt., Ans. 

(16.) 389A. 2R. 5p. 8yd. 6ft. 108in. + 8 — 4A. 3R. 30p. 20yd.; 
4A. 8R. 30p. 20yd. x 9 = 44A. 1R. 35p. 28yd. 6ft. 
108in.; 44A. 1R. 35p. 28yd. 6ft. 108in. x 8 = 355A. 
3R. Tp. 18yd. 2ft. 36in., Ans. 

(17.) 63gal. 38qt. + 4 = Ldgal. 3qt. Ipt. 2gi.; Lldgal. 3qt. Ipt. 
291. K 387 = 589gal. 2qt. Ipt. 2ei., Ans. 

(18.) d5yd. 8qr. Ina. + 4 = lyd. Iqr. 34na.; lyd. lqr. 38ina. x 
36 = 52yd. lqr. Ina., Ans. 

(19.) 11T. 3ewt. Qqr. + 4—= 2T. ldcwt. 3qr. 12lb. 80z.; 2T. 
Ll5ewt.3qr. 121b. 802. & 23 = 64T. d5ewt. Ogr. 12lb. 80z., 
Ans. 

(20.) 286da. 4h. 33min. x 12 = 8484da. 6h. 36min., the time 
one man would dig it; 8434da. 6h. 36min. + 72 = 47da. 
16h. 45min. 30sec., time 72 men would dig it, Ans. 

(21.). 27yd. lgr. + 21 = lyd. Igr. Ona. 1sin; lyd. Igr. Ona. 
1$in. x 11 = 14yd: Iqr. Ona. OSin., Ans. 

(22.) 174m. Ofur. 26rd. + 7 = 24m. G6fur. 38rd.; 24m. 6fur. 
38rd. & 10 = 248m. 5dfur. 20rd., Ans. 

(23.) 4 K 60 = 240 pair; $192.00 + 240 = $0.80; $192.00 
+4 = $48.00; $48.00 x 25 — $ 1200.00, Ans. 

(24.) 3A. 2K. 20p. + 4 = OA. 8R. 25p., cost of one hogshead ; 
OA. 3R, 25p. K 80 = 274A. OR, 30p., Ans. 
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(25.) 20deg. 49m. Sfur. 35rd. Syd. Oft. 3in. + 9 = 2deg. 6m. 


Tfur. 6rd. 4yd. 1ft. 11lin. 
20deg. 49m. Sfur, 35rd. 5yd. Oft. 3in. 
10 
207deg. 12am. 2fur. 39rd. yd. 2ft. Gin. 
syd. = 1ft. Gin. 
207deg. 123m. 2fur. 39rd. lyd. ft. Oin. 
am. = 6fur. 26rd. 38yd.  2ft. Oin. 


207deg. 18m. Ifur. 25rd. 5yd. (ft. Oin., Ans. 


FACTORING. 
(Pace 141.) 
(2.) (3.) (4.) 


(5.) 


3)105 2)220 2936 - 8)1958 

5)35 2)110 2)468 3)651 

7)T 11)55 2)234 7)217 

EL 5)5 3)117 31)31 

Ans. 8, 5, 7 a 3)39 1 
Ans. 2, 5, 11. 13)13 Ans, 8,7, 81. 

1 
Ans. 2, 8, 13. 
(6.) (7.) (8.) 

2)12462 —-11)19987 3)225 8)485 2540 
3)6231 23)1817 8)75  —5)145 2270 
31)2077 79)79 30 teen pee ye 
67)67 i 5)6 8)45 
1 Ans. 11, 23,79. 1 3)15 
Ans, 2, 3, 81, 67. Ans, 8, 5. 5)b 
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(9.) 2)960 2)1568 2)5824 
2)480 2)784 2)2912 
2)240 2)392 2)1456 
2)120 2)196 2)728 

)60 2)98 2)364 
2)30 7)49 2)182 
3)15 nt 7 
5) 1 13)13 
ipl Ans, 2 1 
(10.) 2)2340 2)11934 3)12987 3)14859 
2)1170 3)5967 3)4329 3)4958 
3)585 3)1989 3)1443 13)1651 
3)195 3)663 13)481 127)127 
5)65 13)221 37)387 at 
13)13 17)17 34 
aT aa Ans. 8, 8, 13, 
(11.) 3)105 
5)35 
TT 


‘J Ans 8, Bev. 


DIVISORS OR MEASURES. 
(Arr. 194, p. 145.) 
(2.) (22% 2a SS ee 


12.4.8 =2x24, 
Divisors, 8, 07 22; 24. = (2X 2 
D, bSyo6, (22 x oo 

(3) 105==8 <5 X 7. 
Exponent of 3 is 1 + 1 = 2. 
Exponent of 5 is 1 + 1—2. 
Exponent of 7 is 1 -- 1 = 2, 
22> 2 = 8, the number of divisors. 
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A 1764 = 2K 2x8 XS ST XT. 

2 (the exponent of factor 2) +-1—3; 2+1=—3; 2+1= 
38; 3x3 3 = 27, Ans. 

5. 83528 =-2K2«K2x38x3xKTXT= 

3 (the exponent of the factor 2) +1=4; 24+1=3; 24 
1—=3;4x3x3 = 36, Ans. 

6. 5880=2x2x2x3x5x«7xX 7. 

3$+1—4; 14+1=2; 1+1=2; 241—3; 4x 
2x 2x 3 = 48, Ans. 


COMMON DIVISORS. 


(Art. 198, p. 146.) 
2. 51=3 X17. 
153 — 3 «& 38 <47, 
Rb —— 3X Ox AZ; 
The prime factors which are common are 1, 3,17. Their prod- 
ucts are found as in Art. 194, 
Divisors 1, 3, 17, 51—= Ans. 1, 3, 17, 51. 
371380 — 2 x 2% 3k 3 kb: 
360 =2x2x«x2«x3>x<38>x5. 
2, 2, 3, 38, 5, are common. Hence, 


Lae 4: 

a G12 == (2 2) & 8. 

ee 1s a == (ee Ah Oe D. 

9,18, 36—= @ x 2) x (38 & 8). 

Ip, a0, 60 — (2-4.2) «& (3 X 5), 

A O0 180 = (252) << (8 8 5), 

Ans. 1, 2, 3, 4, 5, 6, 9, 10, 12, 15, 18, 20, 30, 36, 45, 


[60, 90, 180. 

4,9025=—=3«k3x<3x3x*5 x5. 

GUiie— Bacio Son BSC DD. 

slO0 = 2«2«K38«K3BxBKB KS Dd. 
The factors 3 *& 3 & 3 & 8 & 5 & 5 are common. 
The exponent of 3 is 4-++1—= 5; the exponent of 5 is 2-+ 
= 3; and 5 x 3==15, Ans. 

5k 
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5b; 4500 = 2 «x 2K 3 KB x5 KS wD. 

9000 =2xK2K2x38x«x3x«x5x*5 x5. 

The common prime factors are2 KX 2K 3&K3XK5&K5™& 5. 
Their exponents are 2+1—=—3; 2+1=38; 34+1=4; and 
ox 3 x 4 = 36, Ans. 


(Art. 200, p. 148.) 
THE GREATEST COMMON DIVISOR OR MEASURE. 


2: 56 |6. 85/10; 1s 

So 82 | 7. 111. 78 
4, By \itek 1) 12. 4 acre lots. 
OF Oe PAlaley 6 bushels. 

LEAST COMMON MULTIPLE. 
(Arr. 208, p. 151.) 

(2.) 8 I 387 91 (3.) 3)9 14 30 385 47 
5)38 14 10 35~—47 
3x 37 « 91 = 10101. DS a4 Qo TAT 


Win Raed BRTIOAT 
ca base week et 
AT Xx BX TX 2X5 X38 = 29610, Ans. 


(4.) @ $ YW 18 20124 (5.) 14 19 38] 57 
2 


Sia 14 
3x5 & 24 = 360, Ans, » 14 « 57 = 798, Ans. 
(6.) 20 36 48 | 50 (7.) AB 25 35 45 | 100 
B 18 | 24 7 9 
1 8 


3 >< 24 x 50 = 3600, Ans. 7X 9 X 100 = 6300, Ans. 
(8.) 100 209 300 400 | 575 
12| 16 
3 


816 < 575 = 27600, Ans, 
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(2) 1 9 8 d 5 6 819 
5 8 8 
5x 8 X 9 = 360; 2520 + 360 = 7, Ans. 


(10.) 78 @4 36 20 48 | 126 
2 10| 8 
5 
5x 8 x 126 — 5040, Ans. 


dij) 4 6 10) 12 (12.) 50 40 | 75 
5 a: 
5 X12 = 60qt., Ans. 8 << 75 = 600, Ans. 


MISCELLANEOUS EXAMPLES. 
(Page 152.) 


(1.) 7)6174 (2.) 5)5775 
7) 882 5)1155 
7)126 7)231 
2)18 3)33 
3)9 1) 

3)3 Pieri Ane 

a Ans. 3 times. 

(3.) 8)19929 (4.) 2)2388 
7)6643 7)1169 
13)949 167)167 
73)13 1 
ae X 


73 X13 & 7 = 6648, Ans. 


2338 -- 2 = 1169 
2338 + 7=—= 334 


Ans. 
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3)3477 
19)1159 
61)61 
ar 
Ans, 3, 5, 19, 61. 
(6.) 2)3000 De Beao ap Se 100 
8)1500 ecw ee Sine 
5)500 St eee ees 
2)100 1, 2, 3—= Bags. 
2)50 Ans. 
ge. . 5)RD 
5)5 
1 
(7.) 186)152(1 152 + 8 =19 classes of ladies. 
136 186 + 8 =17 classes of gentlemen. 
16)136(8 Ans. 
128 
~ 8162 
16 


8. The velocity of the hands of a clock is as the times in which 
they perform one revolution. The second-hand performs 
a reyolution in 60 seconds, the minute-hand in 8600 
seconds, and the hour-hand in 48200 seconds. 


60)43200 3600 60 
60) 720 60 1 


12 Lie eb 
60 x 60 «x 12 = 48200 seconds = 12 hours, Ans. 


9. Greatest common divisor of 3848, 372, 444, 492 — 12; 
348 +12 = 29 rails; 372 +12 = 81 rails; 444 + 
12 = 87 rails; 492 +.12 = 41 rails; 29+ 314-37 + 
41 = 138 rails; 188 x 5 = 690 rails; 12ft. +- 9in. = 
12ft. 9in., length of each rail, Ans. 


* 


GREENLEAF’S ARITHMETIC. me 


10. 3A. 2R. lp. = 561p.; 5A. 3R, 15p. = 935p.; 8A. OR. 
~ 29p.=1309p.;  12A. 8R.17p. = 2057p.; 15A. OR. 
3lp.—= 2431p.; 1809+ 187 =7; 2057 +187 =11; 
187p. is therefore the common divisor, and each field 
will contain 187p. = 1A. OR, 27p., Ans. 
561)935(1 
561 
874)561(1 
374 
187)374(2 
374 
ty Jie x a oes 1 XIE 
W—- 2x2x«38 . 
12-7 = 84 7 Ans: 
12 «11 = 132 
(12) 8+1—4;54+1—6;7+1=8 
2)4 6-8 
2)2 3 4 
ih SE Pee 
2x2x3x« 2=— 24; 24—1 = 23 days, Ans. 


COMMON FRACTIONS. 


REDUCTION. 
(Art. 220, p. 156.) 
2. $y | 5. ae Aye: pari. 44 
3. } |6. fs | 9. 676 | 12. $95 
4, 27 fy |10. fis | 13. wey 
(Arr, 221, p. 157.) 
2. 11 ¥; |5. 3124/8. 125 
a 14,1, |6. 1114|9. 1 
4. 7 iF Ir 9128 | 


CPR iS 


KEY TO 


(Ann. 222, p. 157.) 


89) 7. 199/10. 7497) 18. ¢ 
2577 8. $5 11 S691 14. een 
10.146 | 9, 954/12. 290091) 15, ae 


(Ant. 228, p. 158.) 


Boe nl ROS SBRD 
3X 6% 8% To 1708 sr 
Th oP aise 1 
7X 7X5 X 1g = bop A 
5 3 
5 8 aes 
x eX3Xig= ie A 
9 
3 
6 dX 108 


10 
nies Eee 100 


on* 3s *p* 7 
1 


eee = 575822, Ans. 
4 Viel 
ere” alae! aa | 
Te R Gee 
1 8 
T 1X Bb 6 er bh. 25 
VOCE aS asa e me 31 == $1.75, Ans. 
POI ATES gon AO Tee 
12 
. i*qxg=g 
2 
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96 5390 
O14? 14014) 


5096 
14 


7007 


[fro s> 14014° 


8008 


722813 
78431553° 


ly 


COMMON DENOMINATORS. 
(Arr. 226, p. 160.) 


FRACTIONS. 
(Art. 228, p. 162.) 


COMMON 


“ADDITION OF 


9428. 
18844. 
45, a6. 

404. 

106837. 
12994. 
1334. 


19. 


1,4,3,. | 20. 
21. 


9 
921, 22. 


1 p18. 


348. 

849 

504° 

64. PS 
17 yh. | 24. 


6 


1 
13. 


114. | 14. 


it 
2426/15, 


319, 

210, 
149. 

243, | 16. 
229,117. 
23. 


2 


Stig sSGranscd 


1 
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SUBTRACTION OF COMMON FRACTIONS 


3. ee Wa aig. |-19 oo: 
5. 4p. [13. ast BK & 
6. Py. | M4. 19 | 22. = 
7. iy 1D. az. | 23. 1.9. 
8, 12, |16. 484. | 24. Be! 
9. 3.117. 83.) 25. ss 
10, ATs, 2. 
(Arr. 231, p. 166.) 
2. 263. | 6. 15329.| 10. TT 23. 
3. 11}. | it 16}.411. 68084. 
4, 670.%,.| 8. BS. | 12. 301. 
5. 36822.| 9. 184. | 13. 31,8,. 
(Art. 252, p. 167.) 
(2.) (3.) 4.) 
183 — 1823 734 = 7348 671 — 673 
98 — 954 1613 = 1685 162 = 168 
833, Ans. 5623, Ans 502, Ans 
(5.) (6.) 7.) 
2918 — 29182 1444 = 14489 17138 = 171152 
154 = 1578 0011 — 9964 ON ee DIgS8 
14,96, Ans. 4447, Ans, 7943, Ans, 
(8.) (9.) (10.) 
101% = 10135 1653 = 165.8, T1453 == T1828 
934 = 9332 O8o == 9814 19,3. 19338 
85;, Ans. 663, Ans. 57232, Ans 


(Art. 230, p. 165.) 
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(11.) (12.) - (18.) 
8452 = 84358 67143) = O719Ay, 17347 = IT AS, 
154s = 15ggh 183] = 1834R48 SFE 8498938 
69.,'2,, Ans. 48713397, Ans. Ans, 8399442 


14. 63 — 7,9, = 552. gal., Ans. 

15. 30 — 5,4 = 24,8, days, Ans. 

16 173 + 287, = 46,8,; 144 — 46.5, — 9749 lb, Ans, 

17. 34 — 92 ase jyd., Ans. 

18. 40 x 2 = 4! 173 40 X Y= TAs 417 +73, = 11133 ; 
40 — 11183 — 28,4, miles, Ans. 

19. } of a square yard = } of 9 feet — 2} square feet. 1 yard 
= 3 feet; 4 of 3 feet = 6 inches, 6 inches squared = 
36 square inches = } of asquare foot. 2} feet — } foot 
== 2 square feet, Ans, 


MISCELLANEOUS EXAMPLES IN ADDITION AND SUBTRACTION 
OF FRACTIONS. 


(Pacu 168.) 


1 34,4—6,4,4; 6+44+7=17; 10+ 8 = 24, Ang 

2 +43 +446 =32 + bE + fe + 32 et ot igpeten — 
38 = $2.7, Ans. 

8. 207, 194, 223, = 2038, 1949, 22.4, 5 2088 + 1949 + 22.5, 
== 622% miles, Ans. 


4, 63, 194, 33 = 638, 193§, 3385 633 + 1935 + 335 = 
30,'5 Sud Ans. 


5.4, § = a57 253 Ys os = 53 1~— = 45 — 6 = 
Ans. 

6.1—2=—= §— f=; Xd; $tH = Sb 1b 
= % =}: 1-5 $— p=} Am. 

7. 118, 94 = 113, 94; 118+ 9% — 211; 31}, 214 = 31g, 
214; 312 — 214 = 108 yards, Ans. 


62 


10. 


Le 


12. 


13. 


KEY TO 


84g — 4119 — 4225, + 33 = 4043; 4034 — 139, = 
46121 — 13448 — 32299; 32289 + 3) — 32893 + 
3298 — 35397 gallons, Ans. 

+ 


193, 364, 83g = 1948, 36,8,, 3333 = 193¢ + 36% 
3342 = 8947; 8947 — 713 — 8933 — 71, = 18} 
yards, Ans. 

MULTIPLICATION OF COMMON FRACTIONS. 
(Art. 235, p. 171.) 

6h) ee 60 

= a — == — == &4 

bt Agee ey eT Ae 

2 2. 19> oe 

7X We, es ae Rick Ans, 

1 

14k 17a dd et 

TX e-na* mea" 

eS yi 

7% 30 = 140 A" 

Boe od 

5 x< Tl = BB’ Ans 

TEE eat 

12 % 16 = 192 A" 

ep ge 

Tl x ameae Ans 

Eat ae hg 

ae st 

4 
16... VEG ed 
Ans, 


7 * ig 17 * oP 
3 


14. — 


16. 


GREENLEAF’S ARITHMETIC. | 


7 
Beer 14525, 9. oh G8 
Wo a 
5 
4 13 4 52 
3 16 3 48 


VW. Ux g=7 X7= 7 = OF Ams 
y 6 
9 14 9 14 3 
5 
le DEAS By. 
19. 5X p= = 165, Ans 
1 2 
9 22 o> BP 22 
20. n*a=a*qa=zam 
1 3 
2 
4 18 4. 4% 8 
21. 9X jg-9* Ig ~i9 A™ 
1 
3 as 
BF 38 an pp 2 
Uae ae ae ae 
1 13 
(pe ay ae f\ 
23. 9*Ti—6* ni 


24, 


63 


64 


25. = 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


30. = 


36, 


37. 


KEY TO 
: 100 = 100 
Sie i ect pH i 
— = = = — > 7 > 2 ’ 
aX aX at MW=ax Gy XgXx peas 
8 [Ans 
RO (ee Lik ae eee eee F 
= = = =—_=— > =~ = a , An 
gx aX eX T—_gXaXg* i a wee 
7 ee 9 
pe $914, Ans 
9 Bi 2 BBe: 
5. 7 
roo aah ag ceca 
9496" 543 1317308 
3 By ate I) 
Shen ee =—_ — — 
PSs a 
9 9 LOR LTO 
19 X ak = 10 XT = To ee Ane 
8 Sa BDO ese ie 
9 X T1$=5 = =e = 6337, Ans 
3 ae 3 a7 2 17 629 
4Xx%X gx =yxX re x 3 x 7. Sat Sieh s 
2, [ Ans. 
9 $60 
9 1at Ted 2016 
10 8 7p % ag Ky OR a 
5 [4032, Ans. 
ry Hh. Ae 
8 Xo =7 Xo 9 = 98 Ans 
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2 ee Bet ix 
88. 15 x i= 1 X 7p = 771 = be Ase 
Tet 7 
39. $* Ti 2” Ans. 
2 
oF 
Meee 106 yc ee 2088, And 
: 9 ff 6 
ches 7 : DO To AT OAT 
2 [Ans. 
2 3 Ra 98 IFO < 
42.-xX9X_ XT =7X7X5 T = 35 = 260%, Ans 
4 4 a ih AG Bil Tipe 
= a a {tee eye a) eke 
43. 7X 85 X 7X 9 =F 19 -<7 X T= AD = 25517, 
[ Ans. 
(Arr. 286, p. 172.) 
(3.) (4) (5.) 
82 34 83 
i Wy 13 
2xXT= AL ex lis 25 #xX13— 54 
7x 8=56 3x17 =*41 8x 138 = 104 
604 43% 1094 
(6.) (7.) (8.) 
pes 118 78, 
87 8 a 
ay X 387 = 2642 §X 8= 6% x X5= 27 
87 x 13 = 481 _ 8x11 = 88 B ><-7 aio 
50719 94 $ 0.378, 


a 


= 
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(9.) (10.) (11.) 
23 fs 83 63 
6 5 a 
izX 6= 33 gxd= 1 § XO == 9g 
6 x 23 = 188 8x5 = 40 9x 6= 54 
$1414 $411 $578 
(12.) (13.) (14.) 
$ 6.374 93 % 
12 11 1.75 
12x 6.37=7644 11x 9=99 175x 4=700 
$76.50 $1034 $ 7.658 
(15.) (16.) (17.) 
11z $108 $33 
ai as 5 
7X11=77 9x 10 = 90 5x 8=15 
$831 $958 $ 158 
(18.) (19.) 
$7.62} $ 8.374 
15 40 
ix b= 7h £5¢ 240 "0 
15 x 7.62 = 114.30 40 X 8.87 = 334.80 
$ 114.371 $335.00 


DIVISION OF COMMON FRACTIONS, 
(Arr. 239, p. 175.) 


7 7 1 7 

6. 77 + 8 = 7 X Tg = yop Ame 
AY SA ee Bee sho 

1 9+ 3 = 9 Xe ap Ane 


7 digetan geet i Le i WSs: 
ea eee Nie ee 
rapa X eS = 28h Ans 
5 5 roe Fit ol 
Se Gia at ae a ae 
16g. 2" 5S 
10. a> 37 lb Ans 
15 15 i! 15 
7, — — 28—— ¥ — ——_ 
a3 + #8 =55 X 93 ore A™ 
a 1 1 1 
12. Wr =7 7 =BG Am 
i 
2 2 if 1 
13. 1 128 =55 X 16g = 960" Ans 
64 
Hig 8 my i “bg | 
14 14 i 14 
5 5 1 5 
16 16 i 16 
oe. 59 + 49=59 X a = Tad? ns. 
i Z 1 1 1 
18, 57 S$ X w= oe A 
1 PHtfcn NEY 
19, 27 Rese Ts 459, Ans 
64 
2 10% 15 
il 
Oe eae eee 
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68 


22. 


23. 


24. 


25. 


27. 


28. 


29. 


30. 


31. 


32. 


33, 


34, 


30. 


= a 3 
1055 = Ma 
15 167-18. 8006 P 
16 49 29 1421 
9+ > =F aa = Te = 8th Ans 
ee aie 
ee eee 
26. 51 Lary 17 = 3 — 4, Ans 
BI. Sl Sal 901 301 
a7 BOL 7 X Sr = 07 = OB AD 
Spat Oat Ye ee Geagals 
ee oS a 8 use 
i i:ske 7.1] acl ieeelot 
ipacll 16 ST epee 
4 
Be Meg. S$. 1 Oe 
17 5 Xa Te 
7 
16.) 1 16S ae oa 
9 OQ. > dae? 86 
op Rog er 
2 16t—aR ees 72 18 
io = * ae ee oP 
20 
4 $0 7 
118 +-=. x +=2 
ira 4 x r 0, Ans 
1 
1090, oF 748 


173, + 283 = 
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190 96 Fi 4940 
Tt * 739 = sf59 


2740 5 18700 


Ans. 


21613, + 143 = = XS Sag = Mitt Ane 


i 
: J 35 
4 9 83 8 24 7 
T1*5 -65° 5 < Tl 55° Bh 6 
6 
1007 
5 400. 4 488 460 7% 700 
gXTr=g95 X= ar} Ge X zag = 1098 
9 929 
350 
[= gag Ans. 
6 90 7 154 90 . 15. 1850 
= = —— . a S- ——= = 
erp i ia BS TT ed 
675 
[ 309° A@* 
OS ao ey ae eee Oe ey ee 
ert i 8 Te eta is Ole aa 
[350; + 7 == $50, Ans. 


7 (oie 


elie ee 2 a Len 4 2 
oe cae ee 78 OT 085 05 
2 


2 5< 5000 = $158¢8, Ans. 


(Art. 240, p. 176.) 


929g; 
~ 8, rem. 22; 23 = 49; 19, == 19; 834149=313, Ans. 
7)142 

2,rem. 3; 3, ,= 74; 2+ = 27, Ans. 
8)133 


con Buel amea ge 4g. 7a a PE: ; 
1, rem. 53; 5348; 48. ,—= 43; 1+ 42 =1¢}, Ans. 
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5, 6148 
"  , rem. 22; 22 —=18; 18, = 43; 2-+ 43==213, Ans. 
5, 2378 

; 4,vem. 19; 12419; 42, = 49; 4419=—4)9, Ans. 
_ 11)963 ; 

8, rem. 83; 83—= 48; 38, ,, = 39; 8+ 3§= $888, 

[Ans. 

g S167 

20, rem. Tyy3 Typ = $43 F4x5 = 84 = 3h 


9. % XK 1728=12961 —1507§; 12)15078 
125, rem. 78; T2ss8A; 


[$+ 12 == 84; $125 + 84 = $1258,, Ans. 

10 19)1072 
Soe 123 ; 123— 98; a 5 + 99, = 
599. 99 X100—— 9900. 533; $54 655; — 


11. ¢of $1— 2% 100-200; 290— 284; $384 .284— 3.284; 
15)3.284 


1, Ca 0 gee es == UR ies 
$0.21, rem. 134; 18— 88; 95.1, = Oi = 49; 


$0.21-+ 39 — $0.2149, Ans. 
L el 21 


yo, 12)83.759 
: $ .31, rem, 33 ; 33 = 48; Wy yo =H R=; 


[$0.31 + 58, = $0.31,5,, Ans. 


13, 19387544 
19, rem. 1443; 14} 4 = 298; 298, 19 = 382; 
[19 + 282 — 19228 acres, Ans. 
REDUCTION OF COMPLEX FRACTIONS. 
(Arr. 242, p. 178.) 

43 SL 

4, sHy=%) x 3 = ?i= 6%, Ans 
3 3 


T1 
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g 
ss < 
03 = 
: curs x 
nm nn ss 
are. sey 3. | 
ri ane q oe ae 
| nm + ast lI 
DR eh tae oh: ae ines 
co i ee. tL 
hal o min Chet iq ©) 
ic 
a Sie eee ex 
ae | ee ae es | 
op| 2 |b 4 \| || laleam — -ter|“% 
| Cafe IA] HD if Cult 
n | a lai ll I | a | 
~~ co 36 Mh] coho CO |r wrlQd 10 | can 
¢ ‘ 
s OCS ats (ou = ai 


4 = a 


72 KEY TO 


(Arr. 243, p. 179.) 


| 9 
108° ons ue het 


es = § 
4g 3p” ao O50 welts 8+ 55= 285 
10 
289504 v 289 578 391 79 
ee, = —— J 1D Be aS PRS 
Go) 8X7“ 10 = F0 43285 F595 “393? 


Se Lae See . | 
age = & 305 = B09! °F aig T8245 728 


Sp Kl 2, ah, 40 a a ee 

9-9 8 Sipe ie 1 10 10 
47g age 498 OB 2140 1 21 
B14g gs 90 bs | TT 9 ae 


495 “ 2140 3)9 8 1041 14157 
1041 * 14157 8 347 4719 


3x 8 x 847 x 4719 = 39299832. 
9 39299832 
8| 4366648 l= 4866648 
1041] 4912479 x 21 = 103162059 
14157) 87752 x 495 = 18687240 
2776 X 2140 5940640 


182156587 
Se et RIES OR: , Ans 
89299832 §928$853 
“ST (ae 8. OF 116 db ee 


11 1903. 897 1908 847651 
1598 7990’ 776 7990 3100120" 


> 


GREENLEAF’S ARITHMETIC. 72 


1 

27 mn 5 & 

4, a = —— —-_: 

Big 198 1 * R97? 
7 

87g. ga 85 8 ats 

98 7g X Fag 5 


128 11’ 
Sa pee ee | 5 
a <9 Xe * Tae 4 
3 
2 eS A ee 4 195 
= a ee ee, ae TANT pert eae sa ee 
Peseta s* r= pei px ASX aT 


SOUL SIs Lhe e 34) 

BB ALG 100 
491 364 9 87 783 364 10 —-3640 
7-7 6° 10°17 10° 9 * 78s — Joa 
[Ans, 


MISCELLANEOUS EXAMPLES IN MULTIPLICATION AND DIVISION 
OF FRACTIONS. 


(Pace 179.) 


17 123 123 a 123 
ee eee | 
i} 23 7 , Tx4 17 , 17 x 7 7 14, Ang 
41 3280 3280 5 16400 16400 
een ceage TS al 267 RET 


[= $0.574, Ans. 


771 fees nd) ATT] 8  O818 
i: eal de Lot aay Dall ih an” ae cae = ee 
ieee eh rg ge ys gs og X GO ge 
2313 313. 1 2313 
asset p—— ee ey ed —— SS 8 9 ds. ° 
bee masicke 2 105. CE 
7 


74 


10, 


11. 
12. 


55. 8165 2 D 
—_-— _— —_= —: 1 == =< FF ee 
188 Xg=3Xq= i 8Xs=_Q*3=F DB 


—es —_ —— = 34 

ener sy Mee teal coe 
2 

1 ee Te ee Hepes edd Wa 1 us 
2 Die a Se —~== li=—-3;1+> 
dg ae os ee: eee ee 

Ge 221536 FG 
toe PM ees ea 


Bes eee uae = 
1+ i 1D +- DD? 250 x 12 = 3000; 3000. 
[23 = $1302, horse. 


23) 


250 *« 11 = 2750; 2750 + 23 = $11913, chaise. 
qi X 18038 = 7, X 299% = 23090 — §$ 83,1, harness. 
$200 x ? = $150; $150 — $144 >= $6; $6 x4=— 
[$ 24.00, Ans. 
aX PX 855 X 2X B= veo = 385 838 XE Shs 
38 X gh = sores Soe +E Fike XT = sors = 
[ros Ans 
137 XX 253 = 1x 198 — 144,88 144,33 + 23=— == 11428 
[+ 43 aerer X wy == 24465 — 187373 askale, are 


5538 553 653 16 
pe 16 ee bee 
[16 days, Ans. 
$0.90 + 4 = $0,224; that is, he will receive } more. 


9¢ x 163 = 429 & SY — 3283 — 164.3 miles per day. 
1643, xX 4=— 6563 A in 4 days. 


16448, X< 10 == 16414 miles in 10 days. 


24h. — 16#h. = 7ih.; 74 % 2 = 144 miles to deduct for 
drift in the night. 
164.2, — 144 = 14913 miles gained per day. 


GREENLEAF’S ARITHMETIC. Tb 


14913 & 10 = 149643 miles-gained in 10 days. 

6562m. + 1496}m. = 2153), miles’ distance sailed in } 4 days. 

23174m. — 2153),m. = 164,3, miles remaining, which dis- 
tance will be sailed the last day; therefore the boat will 
arrive at her port in 15 days, Ans. 


A PROPOSED NUMERATOR OR DENOMINATOR. 
(Arr. 244, p. 181.) 
IT oD 34 


eS re Ca 
4 spas Oe eT 4s DN Pa, Am 
5 54s 7X yt = Jp Am 
6 W+16= 5 7 = ay Am 
( 15 +58; 5% yp, Ans 
peng 4 Gs Ban 
3X 3 
9, 85+ 20 1gs 5 apt Ane 
10. P45 gigi A=b Gg = Gp A 


COMMON NUMERATOR. 
(Arr. 246, p. 182.) 


2. 24, the least common multiple of the numerators, — common 
numerator. 


24 of 9 = 27, new denominator. § = $4 
CS By ON s 4 — 24 Ted 
23 of 4 — 82, ae “c $= % 
24 of 7 = 28, “ “ S = 34 


76 


3. 


KEY TO 


& 23, 14 = §, 3, 42. 
10, the least common multiple of the numerators, = com- 
mon numerator. 


10 of 8 = 16, new denominator. § = 19 
A a aon Poe Shae 
19 of i: = ls sé sé 19 = 12 
Aste, 62, 68 = $4, 52, aR. 
320, the least commou multiple of numerators, = common 
numerator. 
829 of 15 = 75, new denominator. §4 = 320 
$20 of 5— 50, 66 sc 82 _ 320 Ans. 
322 of 3— 48, “« 6 20. — s20 


From the above process, it is evident they will meet in 320 


days. A will have gone round the island 75 times, and have 
travelled 75 & 50 = 3750 miles. B will have gone round the 
island 50 times, and have travelled 50 * 50 = 2500 miles. © 
will have gone round the island 48 times, and have travelled 
48 « 50 = 2400 miles, 


GREATEST COMMON DIVISOR OF FRACTIONS. 
(Anr. 248, p. 183.) 


2. Greatest common divisor of the numerators = 4 A 
: : — 8. 
Least common denominator of the fractions = 315 _ 
123, 93, 8} = 92, 82, 33, 
Greatest common divisor of the numerators = 3 A 
: : = ns. 
Least common denominator of the fractions = 8 


Nore. — # will divide each of the fractions, 128, 92, and 81, without 


a remainder. 


4. Greatest common divisor of the numerators = 1 


Ans. 


Least common denominator of the fractions — 60 


GREENLEAF’S ARITHMETIC. 17 


5. 34, do: 28. = 18, $5, 28- 2 
@reatest ney divisor of the numerators = 19 nye 
Least common denominator of the fractions = 30 

6. 333, 673, 70% — 135, 135, 

Greatest common divisor of the numerators —= 27 Sg, b> 
Least common denominator of the fractions = 8  °§ 2 
332 + 33 = 10 bags; 674 + 383 = 20 bags; 703 + 33 — 


21 bags. 10 + 20 + 21 = 51 bags, Ans. 
7. 733%, 88,4, 18949 = £49, 972, 1539. 


E ie Ef 
Greatest common divisor of ate = 81 
Least common denominator of the fractions = 11 
BAe + S72 4 2$72 = 2991; 2991 + $4 — 4 lots 
81 + 11 =7-, acres, the size of each lot. 


LEAST COMMON MULTIPLE OF FRACTIONS. 
(Arr. 250, p. 184.) 
2. 4, §, and $ 
Least common mult. of the numerators = 24 


_ = I 94 Ans. 
Greatest com. div. of the denominators = 1 : 
B. B48, Th, 5 = $8) 50 3 
Least common mult. of the numerators — 63 Paes 
Greatest com. diy. of the denominators = 4 pens 
4. %, §, 3%. 
Least common mult. of the numerators — 18 
== 18, Ans. 


Greatest com. diy. of the denominators = 1 


Nore. — By this operation we find that 18 is the least whole number that 
can be divided by the fractions 3, §, and > without a remainder. 


5. 24, 43, g = dB, 7. 


Least common mult. “of the numerators = 225 


= $112}. 
Greatest com. diy. of the denominators = 2 
235 —9==50 sheep; 235+ $= 25 calves; 225 + 7 
= 12 yearlings. 


T* 


a KEY TO 


@ 81, 42, 5} =f, 414, 20. 

80 + % = 228 hours, the time A will go round the 

anak 80 + 14 — 17! hours, the time B will go round 

the island. 80 + 24 = 15, hours, the time C will go 
round the island. 


“296 171, 1535; = 189, 499, S20. 
Least common st t. of 160, 120, "320 = 960 _ 1873 hours 
Greatest common divisor of 7, 7,21 = 7 : : 


In 1371 + 8 = 17} days, they will all meet at the point from 
which they started. 


960 + 160 —§ times, A will go round the island. 

9g0 + 120 — 8 times, B will go round. 

960 + 329 — 9 times, C will go round. 

80 & 6 = 480 miles, A travels. 80 « 8 = 640 miles, B 


travels. 80 < 9 = 720 miles, C travels, 


7. 3}, 48, 94 = $, AS, Ah 
Least common multiple of 7, 35, 21 = 105 
Greatest common divisor of 2, 8,4 == 2- 
As 524 can be divided by each of the fractions 34, 43, 54, it 
is certain that twice 524 = 105 may be divided by them; and 


no less whole number than this is a multiple of 523. 


= 62}. 


REDUCTION OF DENOMINATE FRACTIONS. 
(Art. 253, p. 185.) 


2. roo X 22 X 12 XK § = Bs = $, Ans 

3. séo X 1? a 2 x 2k = §F5 = &, Ans 

4. ooo X IP X § K F = 43449 = 8, Ans 

5. goo X $ X 45 X 4G = $890 = 36, Ans 

6. sooo X 22 XK ¢ XK AB $333 = Z, Ans 
6 1 1 

1 955 XTX] XE ap pa 


1 8° 40. 164. 12> * Gagene ad 
pete. a ate mee Se ee a eee 
iosso SI * T* T * [= ito8s0 = 7 A™ 


12. 


bo 


10. 


iar 


12. 


oo 
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1 o-3 400 16h 1B 570240 2d 


- Bsole ST XTX 7% TP X T= Taos = A 


3 4.40 2721 _ 144 __—«:18817920 3 
* 35090560 “Ty X TT T += 35090560 7 
[ Ans, 


1 3654 2 24 60. 525960 1 


4207680 * 1 * 1 * TL 4207680 > 8 
spoo0 X § X42 XK 42 = 4888 = §)-Ans 

(Art. 254, p. 186.) 
«Cit se amade 
5 X4Z% pp *20= Dow A 
2X ok X ob XK & = zadoo = seo» Ans 
3X 4X4 X ve = aeoz, Ans 
or XK ds XK ots K £ = trbs0 = sebo, Ans 
2 X o's Xb X sh =-seoo Ans. 
hg hers ee ee 
B Xa X 2% 5 aap A™ 
"et a eae ee alos ale 
7 * 72 * Tey Xm * § = Thossy A™ 

2 
fs A tag oe Rees Li ha : 
aX 19% Tog * 0% 3% E= 580i0" 
es | 1 jet 3 
4% yaa X ray X 20 X a= BOv0500 A™* 
Piel 1 AL 
gXa%* og X a> Tee As 
9 

2x4xX$¢ X4t= zho, Ans 


80 


KEY TO 
Led eh 1 1 
18.3 X Go X oa * 3655 = Boreso “™ 
14. 3 X& vs X as X £ = sero, Ans. 
(Art. 255, p. 187.) 
(2.) (3.) (4.) 
Sea. Ss. Gnae.gr. cwt. qr. Ib. oz. dr. 
aera) 282 a0 ies. 0): ea) 
7 ve i 
OA\T 0 9)196 0 0 117-0 0 0 0 
Ans. 33 Ans. 21 9 1} Ans. 2 13 10 239 
(5.) (6.) (7.) 
Ib. oz dr. Ib. oz. pwt. gr. ity as 3 Dd gr. 
tn OO en) OO) 1 Ue Oe) 
4 8 4 
9/4 0 0 98 0 0 0 13/4 0 0 0 0 
Ans. 7 1g Ans. 1018 8 Ans. 0 38 5 1 124% 
(8.) (9.) (10.) 
E.E. qr. na. in. m. -fur. rh. . in. far. rd, it. tn: 
ere Oe Je0 BOs OFe0 1 20630 0 
5 : Al 8 
9)" 0-0 =) 13) EL 00 a 23 0 7050 
Ans. 2 3 Of Ans. 6 8012 84 Ans. 85 9 2 
(11.) (12.) (13.) 
Sees BOs eet, in. p. ft). in. cord. ft. in. 
PRO mn OO LF Oy) 1 0 
if 9 7 
18)7,..0, 0-0 0 179" 0 OSes aT eos 
Ans. 2 6 4 5 127), Ans.144 194, Ans. 9 1462.2, 


ih ae 


GREENLEAF’S ARITHMETIC. 81 


(14.) (15.) (16.) 
hhd. gal. qt. pt. gi hhd. gal y da. bh. m. ‘fee. 
oan Oy Oa i) hoe () 1 Oe 0} 
2 if 11 
19)2 Of 0 0 0 Hz 0 2ayl <0 0. 0 s50 
An. 6 2 1 0, ~~ Ans. 42 Ans. 174 16 26 5% 
ous" 36 36 cs seat 
17. et Tae 80 


(Arr. 256, p. 188.) 


1 
21 x 124-9 = 261; 261 x 44+1= 1045; 
< = 3136 
1045 x 8+4+15= 
28x 12~% 4 8 = 4032 
m1 ANS, 
2. 2h + 13 — 63; 63 x 16-110 — 1018; 
1018 x 16 + 2 — 16290; pureed 
4x 25 x16 « 16 x 11 = 28160 
[= 1) Ans 
7x16 4-1=118; 118 x 0-7 = 1024 


ae ‘ 
a 16 x 16 <9 — 3304 = AB 
g 10x 20413 = 213; 213 x 24 + 8 = 5120 ie 
12 x 20 x 24 = 5700 
268% 1844 
nie = iss 
2x 4=8 x 2} 11=19 x 18 +5 = 259 
— —7. ral 
8. 4% 4% 22 X18 — 4168 = iz, Ans. 
2 01 — 242 om 
9, 2X gh 8 = 11 x 27 = 249 x 41 = i ire ree 
5x 4x 24x 4 = 180 ‘ 
6<40-+30 =270 163-112 —4467 12-18 
ARR Shane x10} X™=T°} _ oggogso 


== 53612 « 3 = 160836 « 13 + 12 
8 >< 40 < 164 x 12 « 3 x 13 = 2471040 
i= +i, Ans. 


82 


12. 


13. 


14. 


15. 


16. 


Lie 


35 x 164 + 9 = 5864 x 12 +2=— 7040 


KEY TO 


—— = §, Ans. 
40 x 164 x 12 = 7920 
2x40 + 6 = 86% 80,-++4—= 26054 X9-+5 
= 984544 < 144-1197 — 8377575 x 13-45 § = 43908480 
440 x 802 X 9 X 144 x 13 = 81544320 
[= CSAS 


13? 
144 144-4 19= 20755 X17 + 1= 352886 gy 
2721 x 144 x 17 = 666468 7 


91728-+-1462 — 1701413 +2 = 221184 
128 x 1728 x 18 = 2875392 


= +),; Ans. 


6x412=—26x*211=53x4=212 x 194+4= 4032 
68x 4K2x« 4x 19 = 38304 

(= o> Ans, 

llb. avoirdupois = 5760 gratis 
lib. troy = 7000 grains 


- 14.4 
= 144, Ans, 


174 & 24+ 16 = 4192 X 60 + 26 = 251546 60-45 = 1509276523 + 5 = 347133600 
365) X 2b 60 X 60 X 23 — 725824800 
[= >) i, Ans. 


ADDITION OF DENOMINATE FRACTIONS. 


(Arr. 257, p. 190.) 
2.) 3.) 


cewt. qr. Ib. Qrs WA.) An: 
of aton =12 2 22:8. S8ofayd. =—=2 1 1% 
of a cwt. = 3 28 4 of an EH. EK. = 2 143 
Ans. 18 2 0 fofaqr. = 8 035 
Ans. 3 3 1133 
(4.) 
fur. rd. ft, in « 
pp orn mile = 5 §& 10° 6 
~~; ofafurlng—= 12 5 042 
a ofa yard = 1 2,8, 
5 15 16 9.938, = 


GREENLEAF’S ARITHMETIC. 


(5.) 
. aN fe ie 
fofanA.=0 2 34 77 118} 
4 Stat A= Are 26, 265181) 572 
eof anA.—0 3 28 155 822 
Bek ae 1412 1235: 
Ans. 2-1 9 142 8732 
(6.) 
m, fur. “rd: ft. in. 
183 mils=18 38 17 2 42 
231} miles —23 6 11 7 08 
19, mils=19 0 15 38 114 
Ans. 61 2 3813 42 
(7.) (8.) 
gal. qt. pt. gi. d. 
#t ofagal =—0 3 1 I} zs of a week = 2 
qe ofahhd.=5 1 0 0 dofaday = 
Ans. 6 0-1 13 Ans.*2 
(9.) (10.) 
ft. in. rd. ft. in. 
£ of a square foot = 0 108 ThAd166 
4 of a foot square = 36 6 
Ans. 1 0 1s em a 
| ae 


SUBTRACTION OF DENOMINATE FRACTIONS. 


LEE. 


Zofayd.—1 0 


Ans. 


(Arr. 258, p. 190.) 


(2.) 


qr. na. in. 
eae Bas 
13 
550,295. 


(3.) 


far; rd. f, 


Oo, Re 


88 


48 
18 


in. 


Rofamile—1 31 1 10 


7% of a fur. = 


25 7 
5 101 


1 


6 


4— 


Ans. 1 510 10 


84 KEY TO. 
(4.) (5.) 

m. fur. rd. ft. in. ia eps yd. ft. in. 
= deg. == 49° toma h Si a Naas Nerd Bas as a: Ke 
8 mile= +0 4 32 00 4 rode 08. eee 

.Ans. 48 6 17 8 7$ LEE 225 0 Te 
4=2 36 
Anat 17-22-28 
(me (7.) ; 
ft. 5 gal. qt. pt.» gi. 
32; cord = 115 3450 yghhd. = 33 3 114 
#, cord= 23 4713, 4 of =Z,hhd, — 28 = 27 0 1 092 
Ans. 91 16021 is An. 63014 
(8.) 
m. far, ad. ft. in. 
72m. Za Veer yee es gx 

4 of 72m.=—41 1° 5 Il 98 

30 6 84 44 24 

4—=6 

Ans. 30 6 34 4 84 

(9.) (10.) 
d. : Ptah sec. R. ps ryat,- eae an. 
#year = 104 8 34 174 * gf Aes doe 8. 5 SS 72 
4week— 38 2 40 0 if, c= 72 
Ans. 101 5 54 17} vauirshele | ley <5), GE. A(T) 

MISCELLANEOUS EXAMPLES IN FRACTIONS. 
(Pace 190.) 
1. 173, = 492; 45 = 48; 192 x 48 — 8170 — 8252 miles 
= 82m. 4fur. 8rd. 1ft. 4in., Ans. 
Ds 2975 == 584; S84 x: S84 =s = 147456 — — 87 2,88, poles pale 
DA. “IR. 32.88. p. Sp. == 141ft. 1094 88in., Ans. 


3. be ou ee a 23; TAX 78 X 28 127874 
feet, Ans. 
4, 195 = 132; 62 = 27; 139 x 27 oe & 


Ans. 


== 578195 feet; 578195 + 128 = 4 cords 66197 cubic 


eal, 


18. 


19. 
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. B76L4 = ST2; 75g = 0ga; Opge x oga — sogzzar — 


$ 28887.063, Ans. 


* 17,3 = 4198 5 4.75 = 475; 45 1933 28K 475 — 919425 — 


$ 81.55.83, Ans. 


. 16703, = 241; 123 = 5; 2aza7 x 51 — 1107567 — 


$ 212.9919, Ans. 


8A = 4p; Wg se; 2 x 47 —ases — $333.27, 
Ans. 
. 8744 = 2842; 17.625 — ange; 2942 x onz5 — azgggso 


— $655.20,8,, Ans. 


: & X 2f5 = 4925 = $5.034, Ans. 
. 139$ = 977 ;~ 884 — 194; 977 % 194 — 189838 _ 


541543 poles = 335A. 3R. 1542p., Ans. 


. 112 = 58; 53 XK 18 = 870; 879 x 4 — 87.0 — 191 feet, 


By ay 3 
Ans. 

182 = 147; 48.153 — 19263; 19263 % {8, = 154104 
= $2 624, Ans 


; 985 = 2H; Ue xXe= $d = $ 1.56338, Ans. 


1 — 14 — $1.64g, Ans. 


“ oe Oe eas x= = 
1 


x 68 = 698; 693 +174 — 7104 — 1421; 193 — 72; 
1421 x 79 — 112259 — $140.323, Ans, 


. 63 X 4K 2 = 504pts.; 19 =F; 294 x $ = 218 288 


bottles, Ans. 
f Ne 222 K 122&X 98 
— aetrae « = Pa aN ; 1532,829, +128 = 11 cords, 


6; — 48; ae = 254; BO 292 — 14465 — $4594, 


. aa | Zo ee 70% = 5 meee 
ee 8b) Ore aos B= $578 X Peet = 2 


146.9, feet, Ans. 


16g = 5p; WE 48; AE Xap = MEE = BIZ 
feet, Ans. 


> 


86 KEY TO 
22, 28, + 81, = 5; 54% K 2 = 11; 115 = GOL; 25, 
= 22; 84 45; 22 x EX 2 = At = 1455; 603 
+ 1485 = 7523; 7523 x | = 52793 fe fe et, Ans. 
58 = $83 2% 3h; 8p = 25s HEX BXBXT= 
495726 — 286282 cubic feet, second Ans. 


93, 12-4111) — 28h; 231 x 2—47; 47x Th = 8521; 12 
% 114 = 138; 3524 +138 = 4904; 4901 x 023 = 


$ 13.487, Ans. 
24. 144 28; “hO} os 4o-; 165 = ASS 22 x 88 2 Rr 
2393 ; 41 * 38 = 1988 — 1694;. 2393 + 1694 — 


x 3x 4b X2= $223.76}, Ans 
25. 1455 = 4%); Sif = 44; 4h = 4E; 21502 — 10782; 175 
x EX WEXUB* X rohsr = TAY AIS = 2048499 


bushels, Ans. 
26.10 * 8x 6= 480; 8x 8x 8= 512; 512 — 480 = 82 
feet, Ans. 
x 990 — 2474 cubic feet. 
93 x 4b & Ob = 42 & 9 X 4 = 1881 — 2354; 2471 
— 2354 = 123; 1728 x 123 = 21384; 21384 + 231 
= 924 gallons, Ans. 


The first cistern will contain 924 most gallons. 


28. 31rd. 13,%ft., 41rd. 1,9ft., 38rd. O1ft., 45rd. 125, ft. = 


5244ft., 678 Saft 627 ft., T5542 ft. = 
2624 3392 3136 3776 
6S .o aS She 
The greatest common divisor of 2624, 3392, 3136, 3776, is = 64 
The greatest common multiple of 5, 5, 5, 5, is —=5 
Therefore 84 will divide each of the fractions without a 
remainder; thus 2924 + 64 — 4]; 2892 + 64 58; 


B186 + $4 — 49; 8776 + 64-59, The number of 

mas will theralone be-41 + 53 + 49 + 59 = 202 5 pas 

< 4 = 808 rails, cs 
64+5—124; 124-4 7,133 fect, length of the calle Age 


— = 


29. 
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‘ 


& 2, 7 = 88 $8 $8. 


Least common multiple of the numerators = 1680 


—— = 80yds., Ans. 


Greatest common divisor of thedenominators = 56 
We therefore find that 30 is the least whole number that can 


30. 
bl. 


8. 


BOfs = ASA; TPS x De 2EREO; THE = AA; 2B 


be divided by 8, 2, or §, without a remainder. 
100 + 30 = 3} times. ; 
31A. 3R. 6p. = 5086p.; 389A. 2K. 3874p. = 63574hp. 
5086 x2=10172 4 


68574 X 2=12715 ~~’ 


. 68 « $744 = $538,334, Ans. 


5 > ae See 
2 x $422 — $369.20, Ans. 
38 — 3 
(Se eee 0, Ans. 


. 20 x 15 = 300ft., contents of the upper part of the room. _ 


20 +15 = 35; 385 & 2 = TOft., length round the room. 

70 « 84 = 595 feet, contents of the upright ceiling of the 
room. 

2x 7X 3 = 42ft., contents of the doors, 

4x 5i & 34 = 734 ft., contents of the windows. 

7T0O—6=—64; 64~% %= 4232ft., contents of the mop- 
boards. 

Norr. — We deduct 6 feet for the two doors. 

595 + 300 = 895; 42 + 734 + 422 = 158. 

895 — 158 — 737ft.; 737 + 9 = 818 square yards. 

818 x 61 — 737 x 28 = 189425 — $5.1128, for plaster- 
ing. 

595 — 158 = 487ft.; 437 + 9 — 48% square yards. 

485 x .09 = $4.37, al epg 


a ? 5 _ 


3 2.80 sr, 


2s +. 18 —— 437 
AR; 437 + 13 gi x 
5 


for paper, Ans. 
QUESTIONS TO BE PERFORMED BY ANALYSIS, 


(Page 194.) 


x PRT = = 835886" = $432, Ans, 


KEY TO 


«TEE me Bt ase == 13390; 1728 XK 1330 = 
92256 — 304 a ae 

74h = ABTS M2 X PP — 12990; BOS, = APA; AA X 
12960 — 2883840 — $1728, Ans. 


S405 

28 15) Beeao - Mage spaces 

- B04, = 484; 1028 &K ay = 7579s *G4 X athio = 
TA Pipnas hai 


Ts — = 4; 6% = 58 5 48 x TG = 4466 — 4928 bushels, 
Ans. , 


+15 = 258, = 284; 
$6, each girl’s share; 54 
56 
oe” 


ie 7 
of 6684 = yy x 19998 — 1929 = $4242, each boy’s 
share. 

1449 ¢ 9 == 18041 — 18.63; 42 = $1; 1888 x S31 
57753 — $ 82.50%, Ans 

— 2 —— 

82.503 —57758; 48 — 31; S775 wy == 404271 — 
18.63; 3468 =% Ans 


, 1449 x 919041 18.63; 82.509 + 18,63 — 42, Ans. 


. STIS XY SS A0a ge 
> ay = YR = 

68; % of 1888 —- 12941 — "$14.49, Ans. 

Sa St 0 ea tally 

- 145 = 14%; 290 & 7By = 4992; DEF = APs 40R2 X 

1 go — $ 333.334, Ans. 


690 

2 42 
Ant 9. coe (0) 000 00 
j=—412 Sonne 100000; 100000 x 19. 1299 


. 92 eee, 3 S55 
14; = 148 ; 1299900 y¢ 119 — COIR Ne 
[Ans. 
333.331 = 1029000; 91, — 119; 100200 x 12, 1290000; 
NOOO 307 
[ r x Ta0a0ee —= 1785 — 14¢ tons, Ans. 
. LAE = 149; Aogoa \ §, — 400090; 333.334 — 109000; 
100099 ~% ,19 5 = 14900900 — 911 tons, Ans. 
O75 = 7g8; 2132 x 185 = 259568 — 32; 7638 x .32 
= $244.36, Ans 
763g = S192; 24406 x 5 1%,, —195488 — 32; O7E Xx 


& 8 
32 = $ 381.32, Aa. 


Eves 
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19. 7638 == S198; 24436 x 85 = 195488 — 32; 31.32 
+ .32 = 97fgal., Ans. 

20. 1975 + 40 = 498; 493 ~ 144 — 7110]b., Ans. * 

21. 15.75 + 17 = 92314; 9247 — 1575; 91 — 37; 1975 x 
ST = 58275 — $ 8.5681, Ans. q 

Or tr SE 

052 — $492.8, Ans. 

23. 78 xX 1B =1014; 134+ 7=20; 1014 + 20 = 50,4 
days, Ans. 

24. 10*9=90; 90 +15 = 6 days, Ans. 

25. 15 x 6= 90; 90 +10=9 days, Ans. 

~ 26. 10 * 9 =90; 90 + 6 = 15 hours, Ans. 

27. 173, = 422; OF = 38; 38 & hy = thes OTF = 238; 
tise X 85% = 38ey ot = $30308, Ans. 

28. 938 — 48; 197 — 178; 178 x 48 — 8544 — 18913; 
18932 + 7 = 19612; 93 tons — 192cwt.; 19612 + 
192 = $1523,, ‘Ans. 

29. 92 tons = 192 cwt.; 192 « 12 = 336; 336 — 7 = 
$329, Ans. 

30. 473 eit 22 — 8; 529 x § — 4460 —. 1262; 0.75 
— 3; 1262, + ? = 168,8, bushels, Ans. 

BL. STR = AAs SAE X ale = $885 195 = 452s FER x 298 
— 194124 — $76.67, Ans 

32. 193 =132; 769% = 1953545 194384 & aBe = £98983 
= $36; 57,9, — 588; $26 x 168 — 15 cords, Ans. 

33. 733, = 18; 474 = 142; 142 x 1p = 19888 — 345,85. 
= 1T£. 5s. 62d., Ans. 

84. 172£. 15s. 02d. — 207802d.; 471 — 142; 207302 x 12, 
== 831906 — 8759284. — 3£, 128. 11328d., om 

35. ae 807 X Jy = 2442 — $ 23.614, Ans. 

36. gis — Ago; 2 = 22; 2 Xrhe — PA PAG X 42 

pe 11690 — $7.581918, Ans, 


90° 


388. 
39. 
40. 


41. 
42. 


48, 
44. 


45. 


46. 


47. 
48. 


49. 


Bo pre 


am Oo 


KEY TO 


B75 <8 etre 50 x 10 = $500, Ans. 

500 + 10 — 50; — acre, Ans. 

71.87 + 9 = 7.989 f= uel; 4x List — 2e7es — 
$ 4.5629, Ans. 

4.5629 X L—7.98§; 7.98§ x 9 871.87, Ans. 

111% 19 — 2109; 2109 + 47 — 444} days, Ans. 

4443 ¢ 47 — 2109; 2109 +19 = 11 days, Ans. 


920 % 41 = 10f20 — 25.305—25.30 X 17 = §$ 430.10, 
Ans. : 

430:10 + 17 = 25.30; 4, — 2580 = 10320 == $9.20, 
Ans. 


Tis x 18 — 11940 — 16.342 ; 16.342 x 7 = $114.40, 
ns 


: 136 : 13634 | 
a * bia ~ 6a = 153! 
34 60 7 14280 

[og X 7X T= = 934bu., Ans, 

Smith will reap ,4, of the field in an hour; his wife will 

reap zd, of the field in an hour. They will both reap 

po + tds = 2455 of the field, in an hour. Then they 

will reap the whole field in 2}$® hours = 4548; 4543 
+ 8 = 525 days, Ans. 


DECIMAL FRACTIONS. 
(Arr. 266, p. 199.) 


. Fifty-six thousandths, 
. One thousand three ten thousandths. 


Two thousand seven hundred eighty-six ten thousandths. 


. Sixteen thousand three hundred two hundred thousandths. 
. Nine hundred seventy-five thousandths. 

. One,and six hundred thirty one thousandths. 

. Forty-eight,and seven hundredths, 
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. One,and three hundred fifteen thousandths. 

. Five,and six thousand one ten thousandths. 

. Highty-seven,and six ten thousandths. 

. One,and seven millionths. 

. Five,and one hundred one thousand sixteen millionths. 
. One,and three hundred twenty-seven millionths. 


. One millionth. 
. Sixteen,and seven billionths. 
sil Ot. .001031 | 26. 465.14 
.006 22. 7.0017 27. 93.07 
.0019 | 28. 333.003 28. 24.000009 
.00406 | 24. 1.000001 | 29. 221.00009 
.000001 | 25. S257 30. 49000.049 
31 79002000.105 
32. 69015.00015 
35. 80000.0083 
34. 9000019019.19 
35, + 27.927 
36. 49000000000000.000000000001 
37. 21.0001 
38. , 87000.000087 
39. 99099.000009009 
40, COL s 
41, BBO 
42. 47000.0000029 
43. 15.04007 
44, 11000.11 
45. 17.000000000000081 
46. 9.000000000057 
47. 69000.349 
ADDITION OF DECIMALS. 
(Arr. 268, p. 201.) 
7564.0052656 | 4. 7234.0968 
2071.449495 | 5. 6913.5477 


92 


6.) 
$15.06 
107.09 

1625 

93.765 


Ans, $217.54 


(9.) 
59.059 
25000.0025 
5.000005 


205.05 
Ans, 25269.111505 
(12.) 
73.29 
87.047 
3005.0106 
28.03 
29000.005 


Ans 


Ans. 


KEY TO 


(8) 
23000010. 
1000.00005 
27.000019 
Tao 


Ans. 23001044.500069 
(11.) 
3.75 
11.7 
16.125 
Ans. 81.575 


(7.) 
$ 137.50 
55.63 
1ST 
.875 


. $195.88 


(10.) 
25.000007 
145.6438 
175.89 
17.00348 
Ans, 3638.586487 
(18.) 
209000.000046 
98207.0015 
15.08 
.0049 


Ans, 807222.086446 


82193.3826, 


SUBTRACTION OF DECIMALS. 
(Arr. 270, p. 202.) 


(9.) 
97.7 
27.028 


Ans. 70.672 Ans. 


(12.) 
1000000. 


.000001 


Ans, 999999,999999 


9.49989 | 7. 


88.9429 | 8. 001 
(11,) 


29004005. 


29000. 
349200.00024 


(10.), 
315.0027 
115.07 
199.9327 


Ans. 28625804.99976 


(13.) (14.) 
_ $19. $400. 
1.375 316.875 


Ans. $17.625 Ans. $83,125 


ee Neue eee 
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(15.) 
19000000. 
0 


00000019 


Ans. 18999999.999999981 


(16.) 1000. 
93.45 
124. 
244,285 
216.136 
677.871 
Ans, 322.129 


MULTIPLICATION OF DECIMALS. 


(Arr. 271, p. 203.) 10. 
438496 | 11, 

0949416 | 12. 
003721061, 13. 

26137.65 14. 
152.2756 15. 
43910.073 16. 
00000081 | 17. 


33.5175 
41448651.06 
.000019737 
$ 153.525 
$ 18.4375 
$46.95 
» $149.5125 
3616.175 


CONTRACTIONS IN MULTIPLICATION OF DECIMALS. 


. (Art. 272, p. 204.) 1381634. | 3. 1 
347890.| 4. $7000, 
(Arr. 278, p. 206.) (3.) 

(2.) 325.701428 56.7534916 
3938127 8296735 
227990 28376746 

6514 (4.) 843.7527 1702605 
326 5714868 897274 
261 6750022 384052 
10 506252 5108 
3 25313 114 
Ans. 235.104 3375 45 
84 Ans. 805.15944 
"bd, 
4 


Ans, 7285109. 


94 


-—— Doe w 


be acne 


Sea es 


co bo 


KEY TO 


DIVISION OF DECIMALS. . 


(Art. 274, p. 207.) 12. 312.48 

321.2 13. 31243000000. 

758 14, 81248 - 

561 15. 81248 

13.861 16. 82000. 

749.084 te 000082 

3124.3 18. 5408-4 
31248 19. 140yd. 
312430000. 20. $50. 
000031243 | 21. 64753000000. 


CONTRACTIONS IN DIVISION OF DECIMALS. 


(Art. 275, p. 208.) 6. .070461 
3.1675 ip 70460 
9.1605 8, .0000070460. 
.000070461} 9. 0001965 — 
.00070461 | 10. $3.50 — 
0070461 11. $ 0.1025 
. (Ant. 276, p. 209.) 4.95445] 4. 8.7938 + 
426.1043 | 5. 9876.54321 


REDUCTION OF DECIMALS. 


(Arr. 277, p. 210.) 7. 96,24, = 96,8. 
fy = SF 8, 168,4, = 163, 
toorr = +8 9. L001 ASS = 10017, 
red3ho = ee 10. 1457222, — 14571 
roskc0 = reba | 11. 1967888, —=19678.9, 

31% = 313 |12. 91688758,— 91631783 

. (Arr. 278, p. 211.) .625 | 4. 09375 


SB Ds 076932 


= 
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19.125} 11. $ 4.3125 
$ 315.875 | 12. $ 60.1875 
1163.75 | 13. 
625 | 14. 
.870625 
(Arr. 279, p. 213.) 
(2.) (3.) 
20 | 9.00 25 | 14. 
45, Ans. 4) 3.56 
20 | 15.89 
.7945, Ans. 
(4.) (5.) 
16 | 12. 4| 3.00 
16| 8.75 4] 1.7500 
25 | 21.546875 “A375, Ans. 
4) 2.861875 
71546875, Ans. 
(6.) (7.) 
12| 9.00 211. 
3| 2.75 4 | 2.5 
51| 2.91666666 63 | 8.625 
40 | 35.53030303 ~ 05753964, Ans. 
8| 5.88825757 
~ ,78603219-++, Ans. 
(8.) (9.) 
2| 1.0 40 | 16, 
8 | 0.50 4 oA 
4 | 0.0625 6, Ans. 
0.015625, Ans. 
(10.) (113) (12.) 
40 | 175 4| 8.755 a 6.0 
4.375, Ans, Ans, 98875 60 | 34.6 
G0 | 25.576 


Ans., .4262-+ 
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(13.) (14.) 
25 | 20.0 2/15 
| 2.8 Ae 
243.7, Ans. 156.6875, Ans. 
(15.) 
4| 3. 4| 1.0 4| 2. 
12] 1175 12| 9.25 12] 55 
20}19.979164+ 20 | 16.7088 20 | 17.4588 
9989583-1, Ans. .8385416-1, Ans. 8729166-L, 
[Ans. 
9989583-L 
8885416-+ 
87291664 
2.710416 


(Arr. 280, p. 214.) 
2. 625 X12 =7.5d.; 5x 4—=2.0; Tdd., Ans. 
3. .6725 *X 4—2.69; .69 < 25 = 17.25; 25 ~«16=—4; 
2qr. 17lb. 40z., Ans. 

9375 * 4= 3.75; .75 K 4= 3; 3qr. 3na., Ans. 

.7895 X 8= 6.316; .3816 x 40 — 12.64; .64 x 164 = 
10.56; .56 x 12=—6.72; 72—48; G6fur. 12rd. 10ft. 
648in., Ans. 

6. .93878 & 4 = 3.7512; .7512 «x 40 = 30.048; .048 x 

272} = 13.068; .068 x 144 = 9.792; .792. — 482; 
3K, 380p. 13ft. 9599-in., Ans, 

7. 0615 & 638 = 85.8745; .8745 x 4=1.498; 498 «x 2 
= .996; .996 x 4—38.984; .984— 128; 3b5gal. qt. 
Opt. 3i22gi., Ans. 

8. .867 & 8651 = 134.0463; .0463 x 24 — 1.122; 122 x 
60 = 7.82; «382 x 60 = 19.2; 2—1; 134da. lh. 7m. 


5 ; 
1918ec., Ans. 


ae 
12. 
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6923828125 x 4 = 2.76953125; .76953125 ~ 25 —19.- 


23828125 ; .23828125 x 16 = 3.8125; .8125 xz 16 = 
13; 2qr. 19lb. 80z. 13dr., Ans. 


015625 x 4= .0625; .0625x% 8=5; 5x2=1; 


Ip., Ans. 


oOo X 5=2.75; .75x*4=8; 2qr. 8na., Ans. 
6x4=24; 4x 40=16; 2R. 16p., Ans. 


MISCELLANEOUS EXERCISES. 
(1.) 3 (2.) 


25 | 18. 25 | 14. 
4} 2.72 4| 3.56 
7.68 19.89 
11.75 9.25 
3840 9945 
5376 3978 
768 17901 
768 $ 183.9825 Ans, 
$90.24, Ans, 
(3.) (4.) 
40 | 15.000 40 | 15.000 
4} 2.37500 8} 3.375000 
39.59375 87.421875 
87.375 578.75 
19796875 437109375 
27715625 611953125 
11878125 699375000 
27715625 611953125 
31675000 437109375 
3459.50390625 = 50595.41015625 = 
$ 3459.50322 Ans. $ 50595.41,4, Ans, 
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(5.) (6.) 
12| 9.00 12]3.50 12 | 7.168 
| 18.75 | 2.294 1.5974 
2.294 6.5 
16875 7985 
3750 9582 
3750 212 
8125 10.38263 
4296875 12 
053 4.5920 
12890625 


10ft. 4.592in., Ans. 
21484375 


2.27734375 = $2.27734, Ans. 


(7.) (8.) 
991 = 29.5 4) 2.0 
4.316)29.500(6h. 50m. 6-Lsec., 4 | 1.500 
25896 [ Ans. “5.875 
3604 5.625 
60 26875 
4.316)216240(50m. 10750 
21580 32250 
440 26875 
60 30.234875 = 
4.316)26400(6-Lsec. $ 30.2843, Ans. 


25896 
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(9.) 
25 | 7.00 
4 | 3.28 


481.39750 = 
$ 481.393, Ans. 


(11.) 


17.625 
12.75 


88125 
123375 
35250 

17625 

994.71875 = 


$ 224.7182, Ans. 


13. 14ft. 6in. = 14.5 ; 


12ft. Gin. = 12.5; 


(10.) 


40 | 25.000 
4; 3.625 


176.90625 
75.375 
88453125 
123834375 
53071875 
88453125 
123834375 


13334.30859875 = 
$13334.30828, Ans. 


(12.) 


19f. 3in. —= 19.25 
15ft. 9in. = 15.75 


9625 
13475 
9625 

1925 


303.1875 
144 


27.0000 
303ft. 27in., Ans. 


99 


Sft. Yin. = 8.75; 


14.5 +. 12.5 = 27; 27 KX 2=— 54; 8.75 x 54=472.5; 
472.5 9 = 52} yards, Ans, ; 
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14. 10ft. 7in. = 127in.; 5ft. 10in. — 70in.; 127 K 70 KX 4= 
35560; 35560 + 144 = 24612ft., Ans. 


(15.) . (16.) 


4 | 3.00 4| 2.0 2/1.0 
4 | 2.75 112.5 4 | 2.500 
4.6875 1.625 
112.5 + 4.6875 = 24, Ans. 1.82 + 1.625 = 1.12 


$1.12 x 68 =$70.56, Ans. 
17. $15.06 + 125.5 = $.12, Ans. 
48 
17.75 X 85.75 = $634.5621, Ans. 
19. $87.25 x 74% = $675.84,8, Ans. 


20. 84ft. Qin. = 34.75; 1ft. 3in. = 1.25; 1ft. Gin. = 15; 
34.75 & 1.25 & 1.5 = 65.15625ft., Ans. 


18. 


(21.) (22.) 
4| 1.00 $477.72 + 9 = $53.08, Ans. 
18.25 


36.50 + 18.25 — $2.00, Ans. 


(23.) (24.) 
5.875 23 — 2.875; 8% — 8.875; 1p; = 1.0625; 
1.78 2.375 + 8.875 + 1.0625 = 7.3125 
1.1875 17.625 
1.125 365625 
1.275 146250 
2.625 438750 

13.3675= 511875 
$13.3674, Ans. 73125 


128.8828125 — 
$ 128.88212, Ans 
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(25.) 


15.25 x 8.4 x 10 = 1281; 
1281 x 1728 — 2213568; 

2213568 + 231 — 9682.5-gal. 

9682.6. + 63 = 152hhd. 6,f,gal., Ans. 


(26.) (27.) 
25 | 7.00 40 | 35.000 
4 | 2.28 4| 3.87500 
8.57 37.96875 
13.625 125.75 
1785 18984375 
714 26578125 
2142 18984375 
1071 7593750 
357 3796875 
48.64125 — 4774.5703125 = 
$ 48.6411, Ans. $4774.570,8,, Ans. 
(28.) (29.) 
25|21.00 9.375 
4} 2.84 8.37 
17.71 (80.) 97.625 65625 
11.25 748 28125 
8855 683375 28125 — 
3542 7593028 31.59375 
1771 759.30585 — 7.15 
W771 $ 759.8052, Ans. 15796875 
$ 199.233, Ans. 22115625 
99115625 


244.8315625 — 


~ $244,851,%, Ans. 


KEY TO 
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(31.) (32.) (33.) 
413.00 25| 3.50 40)15.000 
4|3.7500 4| 1.14 8| 3.375000 
7.9375 20)15.285 17.421875 
4.75 27.76425 1725.875 
396875 _ 183.62 87109375 
555625 5552850 121953125 
317500 16658550 139375000 
87.708125 = 8329275 87109375 
$ 87.7032, Ans. 22211400 34843750 
2776425 121953125 
5098.0715850 — 17421875 
. $5098.071412, Ans. 30067.978515625 = 
$ 30067.97823, Ans. 
(34.) (35.) 
40\15. 25)12.5 
4| 3.375 4| 2.5 
A. 17.84375 2.015.625 
$624.58125 + 17.84375 — 19.78125 
$35, Ans. $494,58125 + 19.78125 — 


$ 24.999.1742,, Ans. 


(36.) 40)1004.75 
A, 25.11875 
4 


R. .47500 
40 


p. 19.00000 
Ans. 25A. OR. 19p. 


37. 20.5 * 12.75 & 7.6 = 1986.45 cubic feet ; 
1986.45 + 128 = 15 cords 66.9, feet. 
38. 381 XK .084 = $2.552; $2.75 74 = $20,623 ; $20.621 


+ $2.553 = $23,181; 23,184 +621 = 37.43,yd., 
[Ans. 


39. 


40. 


41, 
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3.50 + 40 = 83 bushels. 

So vo = a wos oo + fo = Hs 28 — 35 = Abu; 83 

13bu. * 6 = 10kbu.; 1?bu. x 9 = 153bu. 

Ans. 83 bushels of oats 5 10% bushels corn ; 153 bushels 
ate 

Proof: $0.75 104 = $7.87,5; $2 x 153 = $31.50; 
$3.50 + $7.87,5 + $31.50 — $42.87,5. 

250.35 + 2 = 125.175; 125.175 + 8 = 15.646875; 
15.646875 + 1 = 16.646875 times, Ans. * 

+4 =; 12?—-—D=—:; _ 5s a ty, part for 


eta = pe 42 — $ = + = |, part for wife. 
— + = + = $2248.26, part Mary received less than 


Therefore $ 2243.26 x 6 = $18459.56, amount. 

$13459.56 x + = $ 3364.89, James’ part. 

$ 13459.56 « 4 = $4486.52, William’s part. 

$ 13459.56 «x 4, = $ 1121.63, Mary’s part. 

$13459.56 « 4 = $ 4486.52, wife’s part. 
INFINITE OR CIRCULATING DECIMALS. 

(Art. 296, p. 220.) 
6 = $ = 2, Ans. 
. 1.62 = 1.621 = 1924 = 123, Ans. 


769230 — 399289 — 49, Ans, 


5925 = 


31.62 — 31.621 = 31924 = 3123, Ans. 


j 5 858543 25 8 A 
.008497133 = EIS aa pe$sod000 = area Ans. 
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(Arr. 297, p. 222.) 
, =.09, Ans. 

325 = ay = 13 + 440 = .02954, Ans. 

10 

5 

ey gees BT; 13.87, Ans. 

$955 = 8353 83 + 9768 = .008497133, Ans. 
2+ 29 — ,068275862068965517241379310348, Ans. 


Se et ces hie 
et Ne eH 


TRANSFORMATION OF REPETENDS. 
(Art. 302, p. 228.) 
(2.) (3.) 


3.671 = 3.671671671671 1.52 = 1.525252 
1.6071 = 1.007100710071 8.7156 = 8.715671 
8.59 = 8,525252525252 3.567 = 3.567777 
7.616325 — 7.616325616325 L878 = 1 878787 
ese. (ate Ae igakenye Nee 
0007 =  .000707070 8123 — .3123123 
14144144— (1414144144 3897 = 3.2727272 
887.1 — 887.11111111i 5.02 = 5.0222222 
~ haat ss 
17.0884 —  17.08848484848484848484848484848484 


1563.0929 — 1563.09299299299299299299299299299299 
15.12345 — 15.12845123451234512345123451234512 
ADDITION OF CIRCULATING DECIMALS. 
(Arr. 303, p. 224.) 
(2.) (3.) 


8.5555555 Jie — .8383338 
7.6516516 + = 142857 — 142857 
1.7657657 a | = VEDI 
6.1737373 Ans. 587301 
BL.77TT777 
3.7000000 
27.6316316 
1.0030030 


Ans. 103,2591227 
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(4.) 
27.56 = 27.5675675675675 
5.632 —= 5.6326326326326 


6.7 = 6.TTTTTTTTTTTT7 
16.356 = 16.3565656565656 
gee eae be aa aa 


6.1234— 6.123412341234i 
Ans. 63.1690670868888 


(5.) (6.) 


165002 — .165002 87 = .878787 
31.64 = 31.64 8 = .888888 
1.6 = 1.6666666 .876 = .876876 

84634 — .3463444 Ans. 2.644553 
13. 13. 

Ans. 46.8180131 " 

(7.) (8.) 
3 = .3333333333 1.25 — 1.250000000 
AD. == «AD 3.4 = 3.444444444 
45 = 4545454545 637 =  .6387373787 
351 = .38513513513 7.885 — 7.885555555 
6468 — .6468 7.875 — 7.875000000 
6468 = .6468888888 7.875 = 7.875875875 
6468 — .6468686868 Picea LET I IT, 
6468 — .6468468468 Ans. 40,079360722 


Ans. 4.1766345618 


(9.) 
131.6138 — 131.613 
15.001 — 15.0011 
67.134 — 67.1344 
1000.63 = 1000.6333 


Ans. 1214.3818 
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(10.) 
5.16345 = 5.16345163451634516345 
8.6381 == 8.63816381638163816381 
8.75. == 8.7575 75757575 75757575 
Ans. 17.55919120847374090302 


SUBTRACTION OF CIRCULATING DECIMALS. 


(Ant. 304, p. 225.) 
(2.) (3.) 


Titres VE 315,87 - = 315.875875875875 
5.02 = 5.02 78.0378 == 78.037803780378 
Ans. 2.08 Ans. 237.838072095497 
(4.) (5.) 
2= 2 = .222299 16.1347 = 16.1847 
+ = 142857 = 1142857 11.0884 — 11.0884 
Ans. .079365 Ans. 5.0462 
(6.) (7.) 
18.1678 — 18.1678 3.123 — 3.123128 
S97. == BOOT 1 Ge et ETT 
Ans. 14,8951 Ans. 2.405951 
(8.) (9.) 
$ = 428571 — 428571 4— 4 = 444444 
fr = 18 = .181818 2 = 285714 = .285714 
Ans. .246753 Ans. .158730 
(10.) 


3% = .5294117647058823 
a .8529411764705882 


s. .1764705882352941 


ot rhea 
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(11.) 

5.12345 = 5.1234512345123451234512345123451 

2.3523456 — 2.3523456523456523456523456523456 
Ans. 2.7711055821666927777988888599994. 


MULTIPLICATION OF CIRCULATING DECIMALS. . 
(Arr. 305, p. 226.) 


(2) 
87.32586 
437 
61128106 
26197759, 
34930346, , 


Ans. 381.6140338 


8. 582.347 — 582345 — 281785; 03 = yy = ahs SAUTE 
Gai 5 


x vo = Soest = 1499225 149922 —19.4115782449, 
Ans. 
4, 8.145 — 3.195 = 3.15 = 346; 4.297 = 4987 = 444 == 
Tp; 346 % 1$9 = 55014 — 13.5169533, Ans. 
(5.) (6.) 
285714 .461607142857 
21 20 
285714 9232142857142 
571428, 4 
Ans. 8.000000 0.928571428571 
25 
(7.) .284931506 4642857142855 
365 18571428571428 
1424657534 23.214285714283 
1709589041, Ans. 9ewt. Oqr. 23--1b. 
854794520., 


Ans. 104.000000000 


108 KEY TO 


DIVISION OF CIRCULATING DECIMALS. 
(Ant. 306, p. 226.) 
2. 345.8 = $458; 6 = § = 3 3458 + 2 = 518% = 518- 


.83, Ans. 

3. 234. 6 = 2342; T= %; 2342 + § = 3013 = 301.7142- 
85, Ans. 

4, 18.5169533 — 18,5, + 989883, = 1251998989; 3.145 
= 875 + geo = “oyuets 18858S850° + Zbi = 
4.297, Ans. 

5. 381.6140338 = 881 obs + ssbbt00 = edo ee ts 
4.37 == 425; SAPP R II? + 4Gy = 87.32586, 
Ans. 

G. 428571 — 428974; 625 8; 438844 + § — 6857149, 
Ans. 

7. 2.370 == 2359 = 2988; 4.928076 — 49gagrg = 4epaone; 
S982 + ASe ile —= 481, Ans. 

8. 5 + 239589 — .39, Ans. 


9. 816.31015 + 3 = 948.93045, Ans. 
10. 100006 + § = 150009, Ans. 


11. == Tr 25 == Re + so = $83 *A $3 = 
1.4229249011857707509881, Ans. 


CONTINUED FRACTIONS. 
(Arr. 309, p. 229.) 


(3.) AS <= 82)261(8 First approx. val. = 3 = 3, 
240 BX54+1=16 _y, 
15)82(5 1X Sep Dees 
7). 16X2+3= 35, a 
7)15(2 BS ed ee 
14 


385 & 7 +16 = 261 
1)7(7 XT + be i82 
mA Ans. 3, 34, 3,2, 843, reahyval. 


11). ~ 82) 


= 825. 
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First approx. val, = 3. 


(4.) #2 — 29)77(2 


58 Poet 4.04 
19)29(1 2x1+1=8 
19 Tso l= 2 
10)19(1 Sacl ass’ 
10 gS ys ep ae 
100 6x1 3=— 2 
= 3 xo 2 29 

9(9 == original val. 
yy 8X94 b= Fe 


(5.) 482% = 1327)1631(1 
1327 


Ans. 3, 4, 2, $, 29. 


304)1327(4 


First approx. val. = 4. 


138 xX 2+ 9= 35 
16 x2+11=43 
35 x 1413 = 48 
48 x 44 35 = 181 
59 x 4+ 43 = 161 
131 x 1 + 48 =179 
179 x 4 +131 = 847 
220 x 4 + 161 = 1047 
10 


1216 


111)304(2 
299 
82)111(1 
82 
29)82(2 
58 


110 KEY TO 
(6.) 

829 == 347)829(2 = 2, first approx. val. 
as! 2x2+1=5 _y, 
185)347(2 ee es ee 

270 bs 
he 5X1 4272 5, 
77)185(1 9X14+1= s 
a7 TX1}5=12__,, 
58)77(1 fe 2 = be 
ee Be Baga Merde One 
- 19/588 5 x8 3 1s 
a 43 <19-++12— 819 
‘1y19d9 ZB x 19-- Sax 47 
19 [ 2425. 
—e 3479 
Ans, 2, 24, 23, 22, 2yf5, 2484 
v6 gel. eee OOO. 
” gS gees 1 zs = first approx. val. 
1000)13568(13 1x1+0=1 
13000 18 x1 + Sit 
568)1000(1 DP ei ne 
cas 1d his or 
ee 2X84 127 
ene oT 8-114 905 
136)432(8 fe | 
408 a 5+ 2= 87 
EK ar. a . 
24)136(5 Decibel ae is Ae 
120 387 xXx1l+ T= 44 
“yeyea1 202 X 14-95 = 597 
16 


44 x24 87— 125 


PR 579 x 2+ 44 = 1396 


Ans. py, th, Fy, oe» is cht) Teak. 


& 
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(8.) 1.27 = 435- First approx. val. = 4. 
ae Ix8+1=4_y, 
— oso 
27)100(3 oa 
81 4x1+1=5 1 
19)27(1 3x1+1=4 
19 bad Ht oe 
8)19(2 d ectet S ter Lae ot 
ba 144X245 =88 7) 
N82 7 44 96 — le 
6 
NEY OREAD Sige eel eane 6 
9 wwx1+l=37 
12 47X24 88= 127, a, 
Oe Sh 5c 94 9G 100 pee 


Ans. 4, 4,4 44, 38) $7, t33=1 


a 

— 
Cole 
a 
rie 
; ee 
on 

pa 
oe 
pera) 
ray 
Aho 
ge 


RATIO. 
REDUCTION AND COMPARISON OF RATIOS. 
(Art. 328, p. 232.) 


2. 63 ; 72 = $9 = J, Ans 

8. 66 : 24 = $$ — 44, Ans 

4A4xX6X8:8X9X2=— 72: 144 — Ye — 4, Ans 

5.19 X5xX%2X3:15 x 12 x 38 = 570 : 684 = Bre 
= 795,, Ans 
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A816 : ao is aes sie 
Bice: 10 t= 4X 26 : 16 10 = 100°: 160 = 499 = 
[fe = 5:: 8, Ang: 
ee O 
7 9: 275 =—=8x9>« 108 = 2916 : 6K 27 xX 12= 
108 : 12 
f1924 ——) 23. 3¢ = o = 38: 2, Ans. 
12%, = 6 
Sigees. op fh} = 125 x 78.5 = 956.25: 6.25 < 25.5 = 
[159.3875 i Danity era — a OF: i fp Ans, 
(Ant. 330, p. 233.) 
3. 89 + 18 = 32 = 3, Ans. 
91 
4, 24 9=F=r Ans. 
yy Bale Ge = #21 =— 1, Ans. 
6.4 Xb X 292 app = gk eK AP TP mA; 1g 
x gs = $, Ans. 
7. 24-: 6 = = i, Ans. 
8. 4 +36 = 45 iis Ans. 
9, 94A, 2R. 16p. = 15136p.; 11A. 3R. = 1880p.; 1880 
15186 = 1880. — 235,, Ans. 
10. 17 : 9 = At = 18; 89 ; 19 #8 = 241,; therefore the 


ratio of 89 to 19 is the larger. 

11. 86% 4 x B= 482: 12 x 16 x 2 = B84 = 48 = 
60 + (8 x 5) = 4; (20K 2) +8= 5; o9--4=— 
= 33, Ans. 


re 


stand Sa ns A F 
12. .02 = fy; 2.503 = 2808 == 2501 = 90 > 2501 == 225990 


1.4K 4=nm3;4Xit—4; 2x 
aS 


fan 
I| 
nM 
No 
| 
4 on 


the greater by 315. 
14, 220 : 500 = 229 = }1, Ans, 
15. 86 : 180 =—=4, Ans. 


GREENLEAF’S ARITHMETIC. 113 


16.) 4900)11283(2 


9800 
1483)4900(3 
First approx. ratio = 1, 4449 
1x84+0—8 " 451)1483(8 
aX 3401 =7 1353 
2-1 = 10 130)451(3 
ox 3-1+2—98 3900 
5 3 +8 = 88 61)130(2 
ENE ge hy ae 3 122 
33 x 2410 = 76 8)61(7 
76 xX 2+ 23 —175 56 
WG CT 4°83 — 565 5)8(1 
175 x 7+ 76 — 1301 5 
565 x 1+ 76 = 641 8)5(1 
1301 x 1+ 135 — 1436 3 
641 xX 1+ 555 —1196 2)3(1 
1436 x 1 + 1301 = 2737 2 
1 


1196 x 1+ 641 — 1837 )2(2 
2737 & 1+ 14386 — 4178 2 
1837 « 2 + 1196 — 4870 
4173 & 2 + 2637 — 110838 

Ans. 3, #, 33, #8 tas, Par, tls, S4Rh, FFE, Hoos. 


10* 
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(17.) 1000000)3141592(3 
3000000 


i 
KEY TO 


141592)1000000(7 
991144 


8856)141592(15 


First approx. ratio = 3. 
1x7+0= 7 

22 x 15 + 3 = 333 

7 x<15+1= 106 

333 X 1+ 22 = 355 
106 XxX 1+ 7 =118 
355 & 84 + 333 = 30153 
113 x 84+ 106 = 9492 


8856 


53032 
44280 


8752)8856(1 
8752 


104)8752(84 
832 
432, 
416 


80153 x 6 + 355 = 181273 
9492 x 64113 = 57005 96 
181278 x 2+ 30153 = 392699 
57065 xX 2 i 9492 — 123622 16 


Ans. 3, 37, $88, $25) S958, LAAs, 292899 = 
3, 34, 8yo% 8ry%> Bi BSF 8GS) SEE. 
ANALYSIS BY RATIO. 

(Arr. 331, p. 235.) 

(2.) $80_ 

ce 
$1360 - =I17A. 
(2R.: 1A.=4); fof 80—= 40 = QR. 
(IR. : 2R.= 34); 40f 40— 20 = IR. 
(20r.: 1R. = 4); fof 20= 10 = 20r. 
(10r.: 20r.= 4); dof 1O= 5 =10r. 
( Sr.: 10r.==4); fof 5= 250=— 5r. 


$1487.50, Ans. 


woke 
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(3.) \ $2.50 
16 


$40.00 = 16ewt. 


( 2qr.: lewt. = 4); $3 of $2.50=1.25 = 2Qgr. 
( ldrs 2qr. == 4)5 heh S41.25 =. .625 =" lar. 
(10lb. : lewt. = zs) 3 qs of $ 2.50 = 25 = 10h. 
$42.125, Ans. 
(4.) $14.00 
27 


$378.00 = 27ewt. 
( Iqr. : lewt. = 4); $ of $14—3.50=— Iqr. 
1); tof $14— 2.80 = 20h. 


$384.30, Ans. 
(5.) $5.60 
7 
$39.20 — Tyd. 


(2qr. : lyd. = 4); 4 of $5.60 = 2.80 = 2qr. 
(1gr. : 2qr. = 4); § of $2.80 = 1.40 = lar. 
1 
2 


(2na. : lgr. = 4); 4 of $1.40 = .70 = 2na. 
$44.10, Ans. 
(6.) . $20 
if 


$140.00 = ton. 
4 of $ 20 = 10.00 a 10ewt. 


272 of $10 = 2.00 = 2ewt. 


(10cwt.: lton = $) 
Ji% 
) 
) 


1 
2 
( 2ewt. : 10cwt. = 
( lewt.: 2cwt. =} 
( 2qr. : lewt. =} 


40° $ 1— 50— 2qr. 
$153.50, Ans. 
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(8.) $4.40 
19 
$ 83.60 — 19yd. 
(2qr. : lyd. = 4); 4 of $4.40 = 2.20 —- 2gr 
(Igr. : lyd. = }); $ of $4401.10 = Ilqr. 
(2na. : lgr. = 4); § of $110 = 55 = Ina 
$ 87.45, Ans. 
(9.) $ 32 
24 
$ 768 
(20p. :1A.= 4); fof $32— 4 
$796, Ans. 
(10.) 200 
$ 0.30 
$60.00 = 200lb. 
(402. : lib, = 1) = ra of $0.30 — 075 = . 4on 
$ 59.925, Ans. 
(11.) 714 
15s. 
3570 
714 
10710s. 
(6d.: 1s. = 4); dof 714=— 357 
20)11067 


558£. 7s., Ans. 
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(12.) $450 
2 
$900 = dy. 
( 6mo.: ly. =4); of $450 = 225 = 6mo. 
( 3mo. : 6mo. = 3); 4 of $225 = 112.50 3mo. 
(15da. : 3mo. = 4); dof $112.50— 18.75 = 15da. 
$1256.25, Ans. 
(13.) 
$80.50 * 25 = $2012.50 = 254A. 
Moin JA, —4); 4 of $80.50- <= -140:25. —— UR. 
(20r. : 2R.=4}); } of $40.25 = 10.06+ = 20r. 
(10r. : 20r. = 4); 3 of $10.064+ = 5.03-+ = 10r. 
( dr. : 10r. =4); 34 of $ 5.084 = 2.514 = 5r. 
$2070.35, Ans. 
(14.) 498 
(2s. : 1£. = 74); yy of 498 = 49£. 16s, 
(6d. : 28. = 4); of 49£. 16s. =—12£. 9s. 
62£. 5s., Ans. 
(16.) 


35gal. 2qt. Ipt. : Llgal. 3qt. Ipt. = 3; 
$5.832 & 3 = $17.51}, Ans. 
(17.) 
12yd. lgr. 2na. : 24yd. 3qr. = 3; 
$49.50 x 4 = $24.75, Ans. 
(18.) 
73bu. 38pk. : 14bu. 3pk. = 5; 
17bu. 2pk. 4qt. x 5 = 88bu. Opk. 4qt., Ans. 
(19.) 
$9.75 : $3.25 — 1; 
1T, 2ewt. 2qr. 15lb. % 4 = Tewt. 2qr. 5lb., Ans. 
(20.) 
4h. : 1h, 20m. = 3; 
27m. 3fur. 20rd. * 38 = 82m. 2fur. 20rd., Ans. 
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KEY TO 


SIMPLE PROPORTION. 
(Ar. 338, p. 240.) 
16A.: 197A. : : $720 : $8865, Ans. 


45 
ee — $8865, Ans. 
$8865: $720:: 1387A.: 16A., Ans. 
720 137 
Sree Se 16A., Ans. 
. 15bhd. : 84bhd. : : $17595 : $985.32, Ans. 
SE ee = $985.82, Ans 
$12: $40:: $6: $12. 
20 F 
49 xX6 
13 = $20, Ans. 
2 
15 men : 10 men: : 45 days : 30 days, Ans. 
3 
10 s¢ 4b ae: 
ic 30 days, Ans. 
1 
7+9=16:844=12::12:9. 
12 « 12 
ie = 9, Ans. 


3 men: 9 men:: 17 days : 51 days, Ans. 


. 17 days: 51 days: : 3 men: 9 men; 9 — 38 = 6 men, Ans. 
. 54 rods : 160 rods: : 1 rod :'294 rods, Ans. 


$100 : $850:: $6: $51, Ans. 
$6 : $382: : $100.: $533.33}, Ans. 


. 20gal. : 180gal. : : 167Ib. : 1503lb., Ans. 
. 2ft. : 3ft. :: Toft. : 1124 ft. Ans. 
. $4.75 : $160; : 36 miles : 121212 miles, Ans. 


38. 


39. 
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8 days : 12 days: : 100 men: 150 men, Ans. 


~ yoyd. : ¢yd. : 2 $4: $0.48, Ans. 

. 386A. 8R. : 21A. 38R. 20p. : : $1260 : $750, a 

. 10pwt. 18gr. : 2000Ib. : : $10 : $44651127, Ans. 

. Abyd. : 13hyd. : : $9.75 : $29.25, Ans. 

. 2hin. : 144in. : : lin. : 573in., Ans. 

. ys: & 2: SIL. : 10L. 18s. 69d, Ans. 

. 18° 10° 35” : 360° : : 1 day : 27da. Th. 43m.+4+, Ans 
- Tib. : 12Ib. : : $3: $1.284, Ans. 

. $1.75 : $213.50 : : Tlb. : 8ewt. 2qr. 41b., Ans. 


Toz. : Tlb. Lloz. : : 80£. : 407£. 2s. 102d., Ans. 


. $600 : $500 : : 6 months : 5 months, Ans. 
. $7.50 : $8.00 : : Toz. : Ty,02., Ans. 
. Lman: 1000 men: : 33 & 13 = 225yd. : T031hyd. 


l}yd. : lyd. : : 70313 rene 5625yd., Ans. 


. 10h. : 14h. : : 9 days : 122 days, Ans. 
. 75—40 = 35gal. : 500gal. :: Lh. : 14h. 17m. 84sec., Ans. 
. $0.56 : $120.96 : : 1 glove: 216 gloves. 


216 — 12 = 18doz., Ans. 


. 20m. : Im. : : Icist. : 1,cist. 


40m. : lm. :: Icist. : Jycist.. 
Ban. : Em: 2S Leist <4 
zo + ro + 5 = goo: 


gs cist. : Icist. : : Im. : 11m. 192sec., Ans. 


. 5da.: Ida. :: 1 field : 1 field; 6da. : da, :: 1 field : 4 field. 


4+4=}H) field; 4 field: 1 field: : lda. : 28-da., Ans, 


. Sf. : 24ft. :: 6 men: 18 men. 


Then 6 days : 12 days: : 18 men : 36 men, Ans. 


. A can do 3}, of the labor in 1 aay, A and C can do + of 


it; therefore, C alone can do 4, — 34 = yy of it. 
Then j, work : 1 work : : Ida. : : 30da., Ans. 
700 men : 1 man: : 184000Ib. : 2628Ib. 
Then 5lb. : 262$1b. : : 1 week : 52 weeks 4 days, Ans. 
2x 3 x 25 = 56pb.; 56jlb. : 3150lb.:: 1 week : 56 
weeks, Ans, 
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40. 


41. 


42, 


43. 
44. 
45. 
46. 
47. 
48, 


49, 


50. 


KEY TO 


8 x 8 = 64in.: 20 « 16 « 144 = 46080in, 

64in. : 46080in. : : 1 tile : 720 tiles, Ans. 

10 & 9 & 4 = 360 cubic inches in each stone. 

80 x 20 x 24 & 1728 = 6220800 cubic inches in the wall. 

360in. : 6220800in. : : 1 stone : 17280 stones, Ans. 

1T. Tewt. 3qr. 201b. = 2795lb.; 13T. dewt. 2qr. = 26550Ib. 

Q795|b. : 26550Ib. : : $9.50 : $90.24+, Ans. 

61.3lb. : Lb. : : $44.99 42 : $0.784, Ans. 

lhhd. : .15hhd. : : $2.39 : $ 0.3585, Ans. 

“7S ton? L-ton : : $15 $20, Ans. 

yd. : Gyd. : : L0yd. : 120yd., Ans. 

10h, : 12h. : : 15da. : 18da., Ans. 

9 months : 5 months : : 450 men : 250 men. 

450 — 250 = 200 men, Ans. 

As the hour and minute hand pass each other 11 times in 
12 hours, and as they are together at 12 o’clock, it is 
evident they will next pass each other in 7 of 12 hours 
= lh. dm. 27,%sec., Ans. 

11h. : 12h. : : 1h. : Th. dm. 27-3-sec., Ans. 


BY ANALYSIS. 


If A and B can perform a piece of labor in 5,5, days, it is 


evident that in 1 day they would do ibe: = 44 of the 
5_5 

work. IfBandC can do the work in 62 days, in1 day they 
would perform = fy Of the work, If A-and C can.do 
the work in 6 days, i in 1 day they would perform 4 of it. 
It then appears that A, B, and ©, by laboring ofeh 2 
days, will perform 44 + 8, + 1 = 30 = } of the work ; 
and therefore, by fabovthg 1 day each, they would do } of 
y= fof it. And if } of the labor be performed in 1 
day, it is evident that the whole work will be performed 
in 4 days, Ans. 

If A, B, and C, can do } of the work in one day, and A 
and B can do 44, it is Soman that C can do }— 3 = 


gs = 74 of it in 1 day, and therefore will be 15 days 
B and € can do 53, of it ina 
day; therefore A can do } — 8; = yy of it in a day, or 
he will be 10 days in doing the whole. 
4 of the work in a day; therefore B can do }— 4 = 


in performing the whole. 


in a day, or, in performing the whole labor, he will be 12 


days, Ans. 

FORM OF 
53 days : 1 day :: 1 work : 
62 days : 1 day:: 1 work: 
6-days :1day:: 1 work: 
4 — 34 = work : 1 work: : 
4 — 3 = yy work : 1 work: : 
4— 4 = work : 1 work: : 

4 work : 1 work : 


GREENLEAF’S ARITHMETIC. 


STATEMENT. 
44 work = A and B. 
zy work = B and C, 
4 work = A and C. 
4 work = 2A, 2B, 20= 
4 work = A, B, and C. 
1 day : 15 days =C. 
1 day : 10 days = A. 
I day : 12 days = B. 
: 1 day : .4 days = A, B, and C. 


(Arr. 839, p. 243.) 


(2.) 


246A. 1R. 32p. = 39482p. ; 


3 -t4t 5 as 12. 


12:3::389432p.: 61A. 2R. 18p. 
12:4:: 89432p.: 82A. OR. 24p. > Ans. 
12:5 :: 89432p. : 102A. 2R. 30p. 
(3.) 
4} — 4 Dy = $33 
6} = 633 = 4A? 5 
62 — 633 = YP 
‘io Sey ISP 3 
24575 = Afy' 
apr: $8 :: 319 : 55239 
4or : 499 :: 319 : 85445 Ans. 
4p7 : 132: : 319 : 86248 | 
487 ;149:: 819: 912637 


A and C can do 
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4, Gold 9 + silver 4 + copper 4 = 10. 


10:9:: loz. lpwt. l2ger. : 19pwt. 82gr. == gold. 
10: 4:: loz. lpwt. 12gr.: lpwt. 1¢gr. = silver. tA 
10: 4:: loz. Ipwt. 12gr.: Ipwt. 14gr. copper. 


5. Silver 9+ copper] = 10; 192gr. — 20 == 3840gr. 
10: 9:: 3840er. : Toz. 4pwt. silver. 
10: 1:: 38840gr. : 16pwt. copper. 


6. First, 1; second, 14 x 1 == 11; -third, 12 x 14 = 22; 
less; fe 26 Sn 3 eS 
41: 9:: $600: $13129 = first man receives. 
41:12: : $600 : $17525 = second man receives. 
41: 20:: $600 : $29228 — third man receives. 
Proof, $18129 + $1752 + $ 29228 — $600. 


7. 98 + 86 -+ 64 = 248. 
248 tons : 98 tons : : 98 tons : 862 A’s tons. 
248 tons : 86 tons : : 93 tons : 32} B’s tons. An 
248 tons : 64 tons : : 98 tons: 24 C’s tons. 


8, 15 + 82 — 47 miles; 25 + 82 — 57 miles. 
ATmi, : 15mi. : : 160mi. : 51,2-mi. A. A 
: : : ns. 
57mi, : 25mi.: : 160mi. : 7012mi. B. 


COMPOUND PROPORTION. 
(Arr. 340, p. 245.) 
2.) 


80 days : 20 days )_ | he : 
9 hours : 12 hours :: 117 miles : 104 miles, Ans, 
2 4 
20 « 12 «117 

—___-___—- = 104 miles, : 

; XZ 40 miles, Ang 
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; (3.) 
24men : 6men 
Shours: 9 hours 
20 feet : 200 feet :: 16 days : 90 days, Ans. 
6 feet : 8 feet 
4 feet : 6 feet 


OPERATION, 
6x9 x 200«* 8x 6 & 16 = 829440 
i , Ans. 
Bs 8520 X64 ee ORIG eS Ae 
(4.) 
$100 : $500 


12 months : 4 months :: $6: $10, Ans, 
6 ; (9.) 

: months adie :: $100 : $500, Ans. 

(6.) 

$500 : $100 PEE PT oes Ace 


Ome Ah 

(7.) 

$ 500 : $100 : 

4 months : 12 months $ °° $10: $6, Ans. 
(8.) 

9 comp. : 5 comp. 
10 hours : 11 hours 
25 sheets : 36 sheets 
24 pages : 16 pages 
44 lines: 50 lines 
40 letters : 45 letters 


:: 16 days : 12 days, Ans. 


) 


30 feet : 300 feet 
6 feet : 8 feet 
83 feet : 6 feet 
8 hours: 12 hours 


(9 
60 men : 12 men 
:: 15 days : 120 days, Ans. 
| 
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CANCELLING, 


10 1 
12 x 300 x 8X 6 X 12 X 1b __400 dave Ans. 
XB XEXEXS hale 


(10.) 
16 horses : 32 horses ! 
: : 84 bushels : 336 bushels, Ans. 
24 days : 48 days athe et 
CANCELLING. 
2 


2 
rane Pf) 396 badhGe Ane 


(11.) 


575 pounds : 775 pounds ‘ah : 
150 iniles “<a ated >: $24.58 : $14.135 + Ans. 


(12.) 
Thoz. = 7.25; 48. 2d. = 50d.; 5s. 6d. = 66d.; 1s. 2d. — 14d. 
66d. : 50d. 
dad. : 14d. : 7.2502. : 163380z., Ans. 
CANCELLING. 
2 if 


50 X TA X 7.25 


66x46. = 1644$0z., Ans. 
33 19 


(18.) 
24 men te men 
9 hours : hours 
7 hard. hard. 
1 
465 feet on foot {*  panerP ESE Gags eins. 
3% feet : 52 feet 


24 feet : 34 feet ) 
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CONJOINED PROPORTION. 
(Anr. 341, p. 247.) 
(2.) 


FORM OF STATEMENT. 
100A. Bradford = 120A. Haverhill ; 
50A. Haverhill = 65A. Methuen; 
150A. Methuen. 


OPERATION, 


100 « 50 & 150 = 750000 : 
120 x 65 = 78007 = ereAs Ans 
(3.) 
FORM OF STATEMENT, 
10lb. cheese = 7]b. butter ; 
11)b. butter = 2bu. corn; 
11bu. corn = 8bu. rye; 
4bu. rye = 1 cord wood; 
10 cords wood. 
OPERATION, 
10 STE EEX 456 1 484000 : 
Tax 8x 1 4524]b., Ans. 
(4.) 
STATEMENT. 
12 men = 25 women. 


5 women = _ 6 boys. 
75 boys. 


OPERATION, 


AO Oe Oe 


1 


ad 
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5.) 
STATEMENT. 
6 gallons = 5 imperial gal. 
10 imp. gal. = 6 Velts. 
26 Velts = 16 Vedros. 
63 gallons. 
OPERATION. 
5x 6x 16 x 63 = 30240 
as Sa ai oy. Ans. 
exl0 cs ia 
(6.) 
STATEMENT, 
7 Boston = 8 Buffalo. 


10 Buffalo = 14 Chicago. 
21 Chicago = 25 Davenport. 
120 Davenport. 


OPERATION, 


7x10 x 21 x 120 = 1764 
= 1s Bb 8 630 bushels, Ans. 


(7.) 
STATEMENT, 
24s. Massachusetts = 32s. New York. 
48s. New York = 465s, Pennsylvania. 
15s. Pennsylvania = 10s. Canada. 
100s. Massachusetts. 


OPERATION, 


32 x 45 & 10 x 100 = 1440000 
24% 48x 15=— 1728 


= 834s., Ans. 
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MISCELLANEOUS EXAMPLES IN PROPORTION. 


(Pace 248.) 
(1.) 
BY ANALYSIS. 
27 < T = 189 = miles A is ahead of B. 
36 — 27 = 9 miles that B gains each day on A. If, there- 


fore, 9 miles are gained in one day, it will require, to pan 189 
miles, 189 + 9 = 21 days, Ans. 


FORM OF STATEMENT. 
36 — 27 = 9m. : 189m. : : 1 day : 21 days, Ans. 


(2.) 
BY ANALYSIS. 
2s. 3d. = 27d., price obtained for the coffee. It is evident 
that 27d. is 133 of the cost; therefore, 199 of 27d. = 20d. was 
the cost, Ans. 
FORM OF STATEMENT. 


135d. : 100d. : : 27d. : 20d., Ans. 


(3.) 
FORM OF STATEMENT. 
2000 — 12 & 7 & 14 = 2352000 + 16 = 147000lb. whole’ 
quantity. 
105 ~« 200 = 21000lb. wholly spoiled. 
147000 — 21000 = 126000Ib. left to subsist on. 
2000 « 12 & T = 168000 rations. 
2016000 + 168000 = 12o0z. for each man per day, Ans. 


(4.) 
FORM OF STATEMENT. 
2000 x 12 * 7 K 12 = 2016000 + 16 = 126000lb. quantity 
subsisted on. 
126000 + 6 = 21000Ib. spoiled. 
21000 & 7 = 147000lb., the whole quantity, Ans. 


Me 
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(9.) 


FORM OF STATEMENT, 


2000 x 12 & 7 & 14 = 2352000 + 16 = 147000Ib., whole’ 


weight. 
2000 * 12 % 7 KX 12 = 2016000 + 16 — 126000lb. left to 
subsist on, Ans. 


(6.) 
FORM OF STATEMENT. 
$3.00 x 60 = $180, price given for the Holland. 
$4.00 x 60 = $240, price obtained for it. 
$180 : $240 : : $240 : $320, Ans. 


7. 14lb. : 201b.: : $1: $ 18.834. 
15lb. : 62lb. : : $12 : $ 49.60. 
$ 13.334 -L $ 49.60 = $ 62.984, price of the tea. 
20lb. + 62lb. = 82Ib., whole quantity of the tea. 
3lb. : 82lb. :: $4: $ 109.8384; $ 109.8384 — $62.93) — 
8. 2 fur. 3rd. 3yd. = 1824 feet. [$ 46.40, Ans. 
66ft. : G4ft. : : 1824ft. : 1768,8-ft. 
176858, ft. x 4 = 707419 feet, Ans. 
9. 7 cows: 8 cows: : 5 oxen : 24 oxen. 
2+ 241 = 44 oxen; 4} oxen: 5 oxen: : 87 days: 105 
days, Ans. 
10. 8mo. : 6 — 4 = 2mo. : : 860 men : 90 men. 
360 — 90 = 270 men, Ans. 

11. 10} = 10.25; 1¢ — 1.875; 200 — 5 = 955.100: 95 
oY TO R0yd. let oLaoyvas > ee 95 :: L78125yd. : 
1.6921875yd.; 1.6921875 : pag fa o5yd. : 6,825y4., 
Ans. 

12. 130A. 2R. 20p. = 20900p.; 20900 x 4 = 83600; 

100A. OR. 380p. = 160380p.; 16030 x 5 = 80150; 
83600p. : 80150p. : : $6537.50 : $6267.71+, Ans. 

18, 192 tons 17ewt. 16lb. = 385716lb.; 800 + 101 + 56 + 
43 = 1000. 

1000 parts : 800 parts : : 885716lb. : 83085724Ib., copper. 


easel 


14. 


16. 


17. 


18, 
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1000 parts : 101 parts : : 8385716lb. : 838957,29,]b. tin. 

1000 parts : 56 parts : : 385716lb. : 21600 2,]b. zine. 

1000 parts: 48 parts: : 385716lb. : 16585493Ib. lead. 

81 w. pine: 42.w. pine : : 1 oak : 42 oak. 

7:8::42:48; that is, oak is to pitch pine as 48 to 81; 
42 1 48 — 39; that is, $9 cords of oak are equal to 2 
cords of pine; therefore, 229 oaks: 20 oak: : 2 pine : 36 
pine. - 


36 + 2 = 18 cords of each, Ans. 


. 63 x = 502 gallons, 


Sdgal. : 502 : : $116.95 : $69.3438, Ans. 
4 cows : 15 cows : : 3horses: 114 horses. 
1 sheep: 7 sheep: : } cow : Z cows. 
lcow : cows :: 2 horse : 1? horses. 
10+114 + 13 = 238 horses. ’ 


Then as 23 horses : 8 horses 
33 : 8 
Sitons : 4,9, tons :: 30 days: 14,98; days, Ans, 


K2—=—f42=4; 2000 + A = 12500 pounds of tur- 
nips, are equal to 2000 pounds of potatoes; 14 : 25 : : 85 
cts. for beets : 624 cts., the proportionate price of potatoes ; 
that is, 80 cts. for potatoes is as much dearer than 35 cts. 
for beets, as 80 is more than 624 = 174 cts.; again, 4: 
2:: 25 ets. for carrots : 10 ets., the proportionate price 
for turnips; but 20 cts. for turnips is 10 cts. dearer than 
the proportionate price; hence, 20 cts. for turnips is 10 
cts. dearer than 25 ets. for carrots, Ans. 

A travels 223 days at the rate of 18 miles per hour = 405 
miles. He not only travels as far as B, but the distance 
that B would travel in twice 9 days = 18 days; therefore, 
B, to travel the whole distance which A has travelled, 
would require 224 + 18 = 404 days; therefore, 405 + 
404 = 10 miles per day, Ans. 
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19, By the conditions of the question, 2 men bear the expenses 
of the ride for 20 miles, 8 men for 52 miles, 4 men for 42 
miles, and 5 men for 30 miles; therefore, cach of the 
“two men” will pay 4 the hire for 20 miles, + 4 for 52 
miles, + 4 for 42 miles, + 4 for 30 miles, = the hire for 


43% miles. 
The “two men” will pay for 483 x 2=hire for 87% miles. 
A will pay 4 for 52, -+-4 for42,+-1for30= “ 332 miles. 
B will pay } for 42,4 1for30— “ 163 miles. 
C will pay + for 30 == 6 miles. 


144 


144 : 872 : : $25 : $7.609193, share of each of the “two men.” 
144 : 383: : $25 : $5.873,91,, A’s share. 

144 : 161: : $ 25°: $ 2.864,,,,- B's share. | 

144: 6 ::$25:$1.0412, O's share. 


PERCENTAGE. 

(Arr. 346, p. 252.) 
he 19 6. Th 
2. 27 it 1.06 
ate erao aes 1.07 
4, OL75) 9. 3.05 
ap 074 | 10. 9.998 

Ant. 347%, p. 252.) 
2 T5bu.; 8. $ 990 
a L5ewt.| 9. A8bbl. 
A, 45 tons. | 10. 60hhd, 
> $ 876i 11. $ 0.25 
6. 665chal. | 12. Ib 12Ib: 
fhe .8 miles. 


OR go po 
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(13.) 
900 
08 


a 


72.00 


900 
72 
828 
50 

414.00, Ans. 


(15.) 
$ 25000 
AO 


$ 10000.00 — wife’s share. 


$ 15000 
30 


$ 4500.00 = son’s share. 


$ 25000 
14500 
10500 

60 

3)10440 


(14.) 
$ 17288 
15 
8640 
1728 
$ 259.20 


$ 1728 
259.20 
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$ 1468.80, Ans. 


$ 38480 = each daughter’s share. 


$ 25000 
10000 


$ 15000 


$ 10000 
4500 


$ 14500 


Ans. Wife, $ 10000; son, 8 4500; each daughter, $8480. 


(Arr. $48, p. 253.) 


12% per cent. 
10 per cent.| 8. 
58 per cent.| 9. 
25 per cent. | 10. 
$36.00 x 225 = $9.00; 11. 
$9.00 + 150 = .06, Ans. 


75 per cent, 
37} per cent. 
50 per cent. 
20 per cent. 
20 per cent. 
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12. 


a. 
14. 


15; 


pe 


10. 


1: 


oP 


100 + 140 = .714, the per cent. that the grammar class 
is of the geography class. 100 — 712 == 284 per cent., 
Ans. 

4 + 82 = .124, Ans. ; 

22 + 3 =: 25; 25 : 22 :: 100 : 88 per cent. of copper. 

25 : 8 :: 100 : 12 per cent. of nickel. 

25 pear-trees are 25.4190 — 10 per cent. of the whole. 

40 per cent. -+ 12 per cent. + 8 per cent. + 10 per cent. = 
70 per cent.; 100 —70 = 30 per cent. peach-trees, Ans. 


(Art. 349, p. 255.) — 


250. | 5. 23., 
2084. | 6. 8 13. 
600.7. 8 140. 
. 17 + 6=15} per cent. of the whole number ; es 
Si 
f== 150, Ans, 
, 884 of 45 = 15; ee 2000, Kink 
0 
Sm, Ufur, Td, = 1001nd.; 4% 190 = 8008rd. = 25m, 
: [Ofur, Srd., Ans, 
1 0 
oe — 110g; 1108 — 19 — 918, Ans, 
36.89 <x 100 36.89 s< 100 
hae elnedly Pry PUN nec Ea om ae 
133 a62 
[$279.00 — $221.84 — $57.66, Ans. 
(Arr, 350, p. 256.) 
1205. § 20.9634 
365 | 6. $84,274.39 
. $24 + 1.3835 = $18, Ans, . 


_ Im. Gur, 2rd. —= 904rd.; 904 -+ 874 = 10884rd. = 3m, 


lfur. 383ird., Ans. 


. $123.16 + .84 = $ 146.61, Ans. 


, 25.50 = .124; 
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. Gyd. Layqr. + .25 = Q5yd. O5qr. = quantity cut off; 


Q5yd. Os,qr. + Syd. 1A,qr. = 8lyd. Iqr. 2na., Ans. 


1. 279 ~ .90 — 310, taken ; 310 —279 = 31, lost, Ans. 
. 100 — 861 — 133 per cent., which A had left. 


100 — 55 = 45 per cent., which B had left. 

Hence, .134--.45 = .583, which they both have left of 2.00 — 

$ 36.8514 x 1.00 
583 ; 

100 : 182 :: $63 : $8.504, what A had left. 

100 : 45 :: $63 : $28.35, what B had left. 


$ 36.854 ; = $63; 


MISCELLANEOUS EXAMPLES. 
(Pace 257.) 


1174} 7. 07 
17414} 8. 811. 
351| 9. $ 66. 
27,/ 10. 538. 
3162 | 11. $ 29. 
40112. 0. 11784. 


. 6 < 80 « 12 = 2160; 2160 ~« .15 = 324, Ans. 
. 12 : 100 :: $0.69 : $5.75, Ans, 
. 5400 + 6000 = what was excavated in the first two weeks 


= 11400; 40500 — 11400 — 29100; 29100 « .25 — 
7275 = what was excavated in the third week; 11400 
-- 7275 = 18675; 40500 + 2 = 20250; 20250 — 
18675 — 1575 cubic feet, Ans. 

_ 124 x 100 


—— 163, Ans, 


. $0.50 « .80 = $0.40, the cost of a gallon; $0.40 « .25 


= $0.10; $0.40 + $0.10 = $ 0.50, Ans. 


. 20 >< .04 = 38; 1& 05 = .05; 20 —.8 = 19.2 =the 


length after shrinking; 1 — .05 = .95 == width after 
shrinking; 19.2 « 95 = 188; 20— 18% = 1}%yd., 
Ans, 

12 


134 KEY TO 


19. 15 per cent. of 1.00 = .15 = daughter’s ; 
10 per cent. of .85 = .085 + 1, of an acre —s0n’s; 
25 per cent. of .765 — 1, = .19125 — J, of an acre = wife's; 


42625 + 8, = the shares of 
the wife, the son, and the daughter; and 100 — .42625 
= the remainder + ,3, of an acre which is not included in 
the .42625. Hence 1.00 — .42625 — .57375 = 39 x 5 
= 195 + 33, of an acre = 195, acres. 
57875 : 1.00: : 1953, acres : 340 acres, Ans. 
20. 30,500,000 « 1.344 = 41,022,500, Ans. 


21. Let the English = 100 per cent. ; 

100 + 331 = 1334 per cent. = French ; 
1334 + 84 of 18384 = 1444 per cent. = Turks; 
1444 — 100 = 446 per cent. = 1600. Hence 
444 : 100 :: 1600 : 8600 = English ; 
100 : 1884 :: 8600 : 4800 — French; 
100 : 144¢ :: 3600 : 5200 — Turks; 

} 13600 the whole number. 
13600 : 3600 :: 100 : 268, percentage of English ; 
13600 : 4800 :: 100 : — , percentage of French ; 


18600 : 5200 :: 100 : ‘-, percentage of Turks. 
92" $7.25: <2 .10) == $10,725 we = ie re = .$ 6.525; 
$7.25 + $0.725 = $7,975 ; tyes — $6.525 = 


1s dore Ooo: 8 145 a 100 : 22,58. — the percent. 
of the proceeds of the flour above the cost; 560 « $1.45 
= $812.00 = profits, Ans. 

23. 87500 + 1.25 = 70000, Ans. 


24, Let the cost of the horse = 100; but the horse cost 624 per 

cent. as much as the buggy; hence 624 : 100 :: 100: 
160 = the proportionate percentage of the buggy; 100 — 
70 == 30, the proportionate percentage of the harness; 
100 + 160 + 80 = 290; 

290 100i: $1500, : $ 17212 = horse ; 

290 : 160 :: $500 : $27528 = buggy ; 

290: 380:: $500 : $ 5184 — harness, 
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INTEREST. 
(Arr. 354, p. 262.) 


$40.50 
$476,144 
$161.33 
$ 888.546 
$ 108.587 
$ 44.442 
$540,000 
$1.30 
$1.275 
$ 0.6867 
$31.85 
$116.99 
$40.10 
$ 0.0758 
$ 0.9739 
$ 14.607 
$ 0.227 
$31.146 
$ 18.674 
$193.09 
$3.374 
$ 26.343 
$ 0.584 
$ 17.438 


da. 


y. mo. 
1863 6 27 
11 


1852 0 

te’ 6 16 
$76.895 « .6922 = $53- 
[.262, Ans. 


27. 


28, 


30. 


31. 


32. 


‘Vis mo. da. 


T3859) -9,.19 
1856 6 4 


8 8 15 
$98.25 x 1971 = $19, 
[.404, Ans, 


y- mo. da. 
1860 6 18 
18386 1 19 
24 4 29 
$22.763 x 1.4645 = $33. 
[.344, Ans. 
y- mo,° G2, 
Sor ue Lo 
1655 20 27 
4 9 5 
$175.07 x .2858 — $50- 
[.04, Ans. 
y- oe da. 
1854. 0 11 
1252. tb 6 
eS aed 
$ 197.285 x .0653 = $ 12- 
[-987, Ans. 


$4377.15 & .18 = $787- 
.887; $787.887 + $ 43- 
77.15 = $5165.087 = 
the amount, Ans. 

$444.60 x 323 = $146- 
.718, Ans. 
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(Arr. 355, p. 265.) 
2.) 

$16.75 

07 

Interest for 1 year =1.1725 
Int. for 4 mo., } of a year = .3908 
Int. for 2 mo., } of 4 mo. = .1954 
Int. for 1 mo., } of 2 mo. = .0977 
Int. for 15 da., } of lmo. = .0488 
Int. for 2 da., -, of 1 mo. = .0065 


Int. for 7 mo. and 17 da. = $0.73892, Ans. 
(3.) 


y- mo. a. 
1852 «11 7 
1852 Siete 
eo aU 

$ 11.105 


Int. for 1 year = .77735 
Int for 6 mo., or } of lL yr. = .38867 
Int. for 1 mo., or $ of 6 mo. = .06477 
Int. for 15 da., or } of 1 mo, = .03238 
Int. for 5 da., or 4 of 15 da. = .01079 


Int. for 7 mo. and 20 da, = $ 0.49661, Ans. 


y- mo, d. y- mo. 4d. 
4. 1854 7 30 Or 1860 O 11 
4353-0 2 Bo0n. yp tee a7 
1 ~7 23 Ta et 
$12.69 x .0992 = $1.2647 ; | $17869.75 x 475% = $ 8500... 
$1.2647 + 6= $0.2107, 0444; $ 8500.0444 + 6 
< T = $1.475, Ans. == $1416.67406, xX 5= 
5. $871.111 $ 7083.37038, Ans, 
6. $504.64 | 9, ; $ 21.78 
T. $ 0.70 
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10. $0.149 | 16. @ P$5V17 
c y: mo 4d. 4 
cite 1863 11 15 2)$2.0468 
1861 10 U1 Int. for 6 mo. = 1.0234 
2 nea Int. for 3 mo. . = 5117 
$ BD.01 X .1253=$4.474, Ans. Tut. for 15 da., or Zt of 
12. $10.139 3 mo. = .08528 
eat, Int. for 1 da. = .00568 
13. 1860 6 17 Int. for 18 da. = .07384 
1854 407. J Ans. 1.6999 
6 2 10 17. $42.20 >< 0622 — $2.6- 
$1728.19 445; 4b x $ 2.6445 + 6 
3712 = 1,988, Ans. 
6 & 4== 24)642.310612 Sie 
$ 26.762, 18. $ 0.975 
- [Ans. y: mo. gs 
14. $397.16 | 19. 152 Ga 3 
054 1849 10 27 
198580 A ERS 
Int. for 1 yr. = 21.8438 O74 
Int. for 4 of I yr. = 10.9219 67788 
Int. for 1 da., or A849 
xty Of 6 mo. = .0608 : —e 
Ans. $32.8265 Int. for 1 yr. = eee 
15. apenas Int. for 2 yr. = 14.5260 
sas | Int. for 6 mo. = 3.6315 
At 6 per cent. = 1.48704} | Int. for 1 mo. ea GORD 
At 1 per cent. — 24784 Tnt. for 6 da., or J 
4 toflmo.=— .1210 
. At 4 per cent. = .99136 ree $18.8837 
$100.25 as 
Amount, $101.241 20. $ 225.925 


12* 
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y. mo. dw 34, $ 10000 
AP R572 2519 154 
1353 Seb 29 $ 150000. 
S12 10.6 29 3333 
BAT 00! Int. at 6 per cent. = $ 1533.334 
_ 2335 
2138278 ee 
213278 pa 
142182 Int. at 7 per cent. = $1788.88 _ 
23697 | $1788.88 — $1533.33 = $2- 
Interest ofS} $16.587900 55.55, Ans. 
2 
Ans. $83.17,5800 
sshithe interest_will be twice this amount at (Arr. 356, p. 268.) 
22. $ 444.163] 2. $96.00 
23. $ 7.864 | Int. for 60 da. =i ROG 
94. $ 0.886 | Int. for 30 da. = 48 
Bray oes Int. for 3 da. = .048 
25. 1857-4 18 6).528 
1829 4 16 ae. 
Jee 2D, 7 
$36.72 < 1.6654 = $61.151-| Int. at 7 per cent. = $0.616 
04; $61.15104 x 7 + 6 [Ans, 
= $71.342, Ans. 
26. g 8.628 | $820.40 
a 8 515.60 Int. for 60 da. = 335 
98 8 3.167 of the principal == 3.204 
29, $9750 x .08 = $780.00, | Ie for 8 da. = ay of 
acl 60 da. = .1602 
[Ans. 
30. $9162%3x14—=$412.29, 6)3.3642 
f [Ans. .5607 
Sl. $ 95.833 5 
82. $ 58.00 | Int. at 5 per cent. = $2.8035 
ao) $ 246.295 [Ans. 


GREENLEAF’S ARITHMETIC. 189 


"4 $131.20] 15. $144.50 
Int. of 60 da. — 1.3120 024 
Int. of 60 da. = 1.3120 6)3.46800 
Int. of 3 da. = .0656 nah 6: al 
Ans. $ 2.6896 5 
73)2.890 
5 $ 0,345 39 
: epee | Gamims209 
g 8 0.263 [diminished* by 74, of itself, ~ 
: : [ Ans. 
9. $177.02913 
10. $166.6812 |16. $ 20.662 
11. $569.70 |17. $19.65 
12. $35,295 |18. $ 80.38 
13. $72.888 | 19. $1005.50 


14. $2.223 | 20. $7321.90 


* See note 2, p. 267. 


(Arr. 357, p. 269.) 
2. 179£. 12s. 11d. = 17645. « .095 = 17.0662£. = in- 
terest at 6 per cent. ; 17.0662£. +6 = 2.8448 ; 2.8443 
x 5 = 14.2215£. = 14£. 4s. 5}d., Ans. 


(3.) 


Principal == 25£. 
za of the principal = 2.5 int. for 20 mo. 
ay of int. for lyr. 8mo. = .125 int. for 1 mo. 


2.625 + 6 = 4375; 4875 «5 = 
2.1875£. = 2£. 3g, 9d. = int. for lyr. 9mo., Ans. 


(4.) 


Principal = 5440.5£. 

1 of the principal = 1088.1 int. for 3yr. 4mo. 
2 of int. for dyr. 4mo, = 136.0125 int. for 5mo. 
are AO 27,2025 ). 

2 of int. for 5 mo. = 97 9095 int. for 2mo. 


1278.5175£. (Carried forward.) 
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(Brought forward :) 1278.5175£. = the interest for 3yr. 
1lmo. = 1278£. 10s. 4d., Ans. 


5. 948£. 1s. 8d. = 943.0833£.; 30da. in May + 30 in June 
+ 81 in July + 31 in Aug. + 30 in Sept. + 21 in Oct, 
= I173da.; 948.0833£. °° .0283 .= 27.192234. ; 
27.19223£. x 51 + 6 = 23.798£.; 23.793 — .38259 
(ay of 23.793£.) = 23.467 = 23£. 9s. 4d., Ans. 


(Art. 358, p. 270.) 
2. 10.08 + .07 = $144, Ans. 
3. 1.00 x .081 = .0825 x 14 =.11; 13.20 + .11 = $120.00, 
Ans. 
4. 40.50 + .06 = $675, Ans. 
5. 1.00 & .02 x 3 = .06; 24.00 + .06 = $400, Ans. 
6. 1.00 x .0305 = 0.0305 + 6 = .005028; 00508 x 74 = 
036823; 206.381 + .036822 = $5600, Ans. 


(Art. 359, p@270.) 

2. $144.00 x 01 = $1.44; 10.08 + 144 = 7 per cent., 
Ans. 

3. $120 x .01 = 1.20; 1.20 x 14 = 1.60; 133.20 — 120 
= 13.20 + 1.60 = 8} per ecent., Ans. 

4, $1.00 x .01 = $0.01; $0.01 ~ 142 = $0.142; 1.00 
+ 142 —7 per cent., Ans. 

5, $1.00 K .OL = $.01 & 884 = $.83h; 3.00 + 334 = 
9 per cent., Ans. 

6. $4650 x .01 = $46.50; 232.50 + 46.50 = 5 per cent., 
Ans, 


8 
i 48da, = 1gmo. = 73 of lyr.; $7500 x .01 = $75; 
13 


$75 x jo = $10; 60 + 10 = 6 per cent.,, Ans, 


oo 
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. $280 x .01 = $2.80 x 64 = $18.20; $411.95 — $280 


= $131.95; 131.95. + 18.20 = 7} per cent., Ans. 


. $480 x .01 = $4.80 x 14 = $6.20; $529.60 — $480 


= $49.60; 49.60 + i 20 = 8 per cent., Ans. 
CAR, 360, Teeth) 


. $120 x 081 == $9.90; 13.20, + 9.90 = Ikyr., Ans. 
. $144 x .07-= $ 10.083 10.08 + 10.08 = lyr., Ans. 
. $240 x .06 — $14.40; $280—$240— $40; 40+ 14.40 


= 2fyr. = 2yr. 9mo. 10da., Ans. 


. $1.00 x .05 = $.05; 1.00 + .05 = 20yr., Ans. 


6. $1.00 x .10 — $.10; 1.00 + .10 — 10yr., Ans. 


10. 


a5 


- $1500 x .05 = $75.00; $2250 — $1500 = $750; 750 


+75 =10yr., Ans. 
$480 «x .043 = $21.60; $561.60 — $480 = $81.60; 
81.60 + 21.60 = 3gyr. = 3yr. Imo, 10da., Ans. 
$1728 x.12 — $ 207. 36; $3853.44 — $1728 — $2125- 
A4; 2195.44 + 207,36 = 10dyr. = 10yr. 3mo., Ans. 
$240 x .06-— $14.40; $720 — $240 = $480; 480 + 
14.40 = 33hyr. = 33yr. 4mo., Ans. 
$400 x .06 = $24.00; 100 + 24— fy. = 4yr. 2mo. ; 
1857 4.16. : 
: Sr ee oe i 
1861 6 16= July 16, 1861, Ans, 


PROMISSORY NOTES. 


(Pacu 275.) 
(2.) 
Principal on interest from June 17, 1849, : . $769.870 
Interest from June 17, 1849, to March 1, 1850, 
SmontAda.,, =. : ; d é 4 : 32.591 


Amount (carried forward), . .* . $802,461 
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(Brought forward :) $ 802.461 
First payment, March 1, 1850, : : s z 75.500 


New principal, bearing interest from March 1, 1850, 726.961 
Interest from March 1, 1850, to June 11, 1851, : 
15mo. 10da., . a 55.733 


Amount, R 3 : é “ 2 782.694 


Second payment, June 11,1851, . é - 165.000 


New principal, bearing interest from June 11,1851, 617.694 
Interest from June 11, 1851, to Sept. 15, 1851, 
8mo. 4da., . : : Fs P i P : 9.677 


Amount, 3 A : : : : 627.371 


Third payment, Sept. 15, 1851, : 4 : . 161.000 


New principal, bearing interest from Sept. 15, 1851, 466.371 
Interest from Sept. 15, 1851, to Jan. 21, 1852, 
4mo. 6da., . : in : « A - - 9.793 


Amount, ‘ - : ‘ 2 - 476.164 


Fourth payment, January 21, 1852, : . . 47.250 


New principal, bearing interest from Jan. 21, 1852, 428,914 
Interest from Jan. 21, 1852, to December 6, 1853, 
22mo. 15da., - - 48.252 


Amount, = - 477.166 


Fifth payment, less than interest, March 5, 
1853, : ‘ ‘ , : ; 12.17 


Sixth payment, more than interest, Dee. 6, 
1853, : : ‘ : : ; 98.00 
Take OSA 


New principal, bearing interest from Dec. 6, 1858, 366.996 
Interest from Dee. 6, 1853, to July 7, 1854, Tmo. 1d., 12.906 


Amount (carried forward), . ; . $379,902 
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¥ 
(Brought forward:) $379.902 
Seventh payment, July 7,1854, : ‘ . 169.000 
New principal, bearing interest from July 7, 1854, 210.902 
Interest from July 7, 1854, to Sept. 25, 1855, 14mo. 


18da., . : ; ; é . . 15.895 
Balance due Sept. 25, 1855, : : : ‘ . $226.297 
(3.) 

Principal on interest from April 30, 1851, : . $300.000 
Interest from April 30, 1851, to June 27, 1852, 

13mo. 27da., . ‘ é : : : . 20.850 

Amount, - : Ph or , . 820.850 

First payment, June 27,1852, . . . 150.000 


New principal, bearing interest from June 27, 1852, 170.850 
Interest from June 27, 1852, to December 9, 1852, 


5mo. 12da., , ; 3 ; F ; ; 4.612 

Amount, : ; : ; ‘ . 175.462 

Second payment, Dec. 9, 1852, . : : . 150.000 

New principal, bearing interest from Dec. 9, 1852, 25.462 

Interest from Dec. 9, 1852, to Oct. 9, 1853, 10mo., 1273 

Balance due Oct. 9, 1853, .. ‘ , i . $26.7385 

(4) 

Principal on interest from Feb. 11, 1852, : . $04,180 

Interest from Feb. 11, 1852, to July 11, 1853, 17mo., 4.605 

Amount, x : - ; : ; 58.785 

First payment, July 11, 1853, i : » 12.250 

Principal bearing interest from July 11, 18538, . 46.535 
Interest from July 11, 1855, to Aug. 21, 1855, 25mo. 

10da., ; ; ; : } ; ; ‘ 5,894 


Amount (carried forward), . ? ? $52,429 
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(Brought forward :) $52.429 
Second payment, less than interest, Aug. 15, 


1854, : 5 ; ; ; . 2.100 
Third payment, Tess than interest, July 9, 
1855, . : : : F 5 3.120 
Fourth payment, more than interest, Aug. 21, 
LSS : : : d : 37.180 
42.400 
Principal bearing interest from Aug. 21, 1855, : 10.029 
Interest from Aug. 21, 1855, to Dec. 17, 1855, 3mo. 
26da., : : Pattee eee : : 193 
Balance due Dec. 17, 1855, . : : : . ~$10.222 
(6.) 
Principal carrying interest from Jan. 1, 1850, . $1000.00 
Interest from Jan. 1, 1850, to Sept. 28, 1850, 8mo. 
27da., 2 § 5 : : , : : 51.91 
Amount, : : : ; LO5L 708 
First payment, : : : ‘ : — a ee 
Balance for new principal, ; .°- 9OF-SE 
Interest from Sept. 28, 1850, to Sety he 1851, 9mo. 
19da., : : ‘ : ’ : : - 91.01 
Amount, : c : : : : 958.9 92 
Second payment, March 1, 1851, a sum less 
than interest, . . 20.00 
Third payment, July 17, 1851, a sum greater 
than interest, . . 4 : ‘ : 360.00 
Toe Lem 
Balance for new principal, : 578.92 
{Interest from July 17,1851, to Ahp. 9, 1851, 22da., 2.47 


Amount (carried forward), $581.39 
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(Brought forward :) $581.39 


Fourth payment, Aug. 9, 1851, : : > £8000 
Balance for new principal, . "391.39 
Interest from Aug. 9, 1851, to Set 25, 1859, 2 Tyr: 
Imo. 16da., : ‘ : 30.89 
Amount, : . : : : . 422.98 
Fifth payment, Sept. 25, 1852, ; 5 ; = 170:00 
Balance for new principal, : ‘ ‘ : 252.28 
Interest from Sept. 25, 1852, to Dec. 11, 1853, Lyr. 
2mo. 16da., , : : F : - : 21.38 
Amount, ; ; a 5 F rowel 
Sixth payment, Dec. 11, 1853, 3 - - 200.00 
Balance for new principal, : : - 73.66 
Interest from Dec. 11, 1853, to July 4, 1855, lyr. 
6mo. 23da., : : - ; : : : 8.06 
Amount, : : A : z ‘ 81.72 
Seventh payment, July 4, 1855, , : . - 75.00 
Balance for new principal, : 6.72 
Interest from July 4, 1855, to eee L “1857, os 
10mo. 27da., P : ‘ d : : .89 
Balance due at the time of she ity é : ; $7.61 


Nore. — Interest on the above note is computed at 7 per cent. 


(Arr. $72, p. 278.) 


(2.) 
Principal, . , 2 : é i . $700.00 
Interest for 9mo. OAda. ee ; : s ; 3 34.30 
734.30 
First payment, - , - i . 160,00 
Interest for 8mo. 10da., . : ; ; 6.663 


(Carried forward :) $166. 663 $734.80 
13 
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(Brought forward :) $ 166.662 
Second payment, . : 2200. 
Interest for 5mo. 4da., . 5.134 
Third payment, x 120. 
Interest for 2mo. 17da., 1.54 
Fourth payment, . : 60. 
Tuterest for lmo. 23da., De 
Balance due Noy. 28, 1854, 
(3.) 
Principal, : : ; 
Interest for 12mo., 
Payment, 200.00 
Interest for 9mo., 10.50 
Balance due April 1, 1858, A 
COMPOUND INTEREST. 
| (Arr. 376, p. 280.) 
(2.) 
$500 (Brought up :) 31.80 
06 530 
80.00 561.80 
500 06 
530 33.7080 
06 561.80 


31, 80 (Carried up.) 


$734.30 


_ 5538.87 
$ 180.43 


$500.00 
395.00 


"535.00 


$210.50 
$ 324.50 


$ 595.5080, Ans. 
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(3.) (4.) 
$970 $300 
06 07 
58.20 21.00 
970 300 
1028.20 321 
06 07 
61.6920 22.47 
1028.20 321 
1089.8920 343.47 
.049 Int. of $1 for Imo. 24da. 07 
98090280 24,0429 
43595680 343.47 
53.404708 367.5129 
1089.8920 07 
1143.2967 25.725903 
970 First principal subtracted. 367.5129 
$173.296, Ans. 393.2388 
035 
19661940 
11797164 
13.763358 
393.238 
407.001 


$ 107.001, Ans. 
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(5.) 


$ 316 (Brought up.) 376.361 
06 023 
18.96 1129083 
316 752722 
334.96 8.656308 
“06 376.361 
> 20.0976 385.017 
334.96 316 
355.0576 $ 69.017, Ans. 
06 
21303456 
355.0576 


376.361 (Carried up.) 


(Arr. 377, p. 282.) 


2. $1200 & 2.104852 — 2525.8224; 2525.8224 — 1200 — 
$ 1325.822, Ans. 

3. $300 x 1.790848 = 537.2544; 537.2544 x 1.0875 = 
557.401 ; 557.401 — 300 = $ 257.401, Ans. 

4. $5 & 29.457 = $147.285; $147.285 — $5 = $142,285, 
Ans, 

5. $480 & 10.285718 = $ 4937.144, Ans. 

6. $40 « 810796 — $12.431, Ans. 

7. The amount of $1 for 50 years is $18.420154 ; if now this 
amount be taken for a principal and multiplied by the 
amount of $1 for 50 years, the result will be the amount 
of $1 for 100 years; therefore 18.420154 « 18.420154 
== 339.302072, the amount of $1 for 100 years; and 
339.802072 x $100 = $ 33930.2072 ; and $ 838930.2072 
— $100 = $33830.2072, Ans. 

8. $1000 x 6.84059 = $ 6840.59 ; $6840.59 x 1.02 = $69- 

_ 77.4018; $6977.4018—$ 1000 — $5977.4018 = inter- 
est at compound interest; $1000 ~« 2.00 = $2000 = 
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interest at simple interest; $5977.4018 — $2000 — 


$3977.4018, Ans. 


9. For 2ly., payable semi-annually, is the same as for 42y., 
payable annually ; $50 « 3.460696 — $173.034, Ans. 


(10.) 


13* 


Principal bearing interest from March 26, 1854, $ 100.000 
Interest for ly. dmo., 8.650. 
Amount of the principal to Aug. 25, 1855, 108.650 
First payment, June 11, 1854, ; . 50.000 
Compound interest from June 11, 1854, to 
Aug. 25, 1855, 14mo. 14da., F .. 8.653 
Second payment, Sept. 25,1854, —. . 50,000 
Compound interest from Sept. 25, 1854, to 
Aug. 25, 1855, 11mo., ; : 2700 
Amount of the endorsements, 106.403 
Balance due Aug. 25, 1855, $ 2.247 
(11.) 
Principal bearing interest from Jan. 1, 1850, . $1000.00 
Compound interest on $1000 from Jan. 1, 1850, 
to April 1, 1855, 5y. 3mo. : 427.09 
Amount of principal to April 1, 1855, : 1427.09 
First payment, June 10, 1850, , : Rue fiAtW) 
Compound interest from June 10, 1850, to 
April 1, 1855, 4y. 9mo. 21d., 5 . 26.94 
Second payment, Sept. 25,1851, . . 80.00 
Compound interest from Sept. 25, 1851, to 
April 1, 1855, 3y. 6mo. 6da., P ee ZL bs 
_ Third payment, July 4, 1852, . ; . 100.00 
Compound interest from July 4, 1852, to 
April 1, 1855, 2y. 8mo. 27da.,_. . 20.48 
Fourth payment, Noy. 11,1853, .. . ) *BOD0aS. 
(Carried forward :) $348.91 $1427.09 
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(Brought forward:) $348.91 $1427.09 
Compound interest from Noy. 11, 1853, to 


April 1, 1855, ly. 4mo. 20da., : Ye ADOE 
Fifth payment, June 5, 1854, . : eTOULUL 
Compound interest from June 5, 1854, to 
April 1, 1855, 9mo. 26da., : DOr 
Amount of endorsements, . : ; : Ty) OES 
Balance due April 1, 1855, : : ; j $1022.34 


Norn. — The above note and endorsements are reckoned at 7 per cent. 


(Arr. 378, p. 284.) 

2. 1.60578 « 1.035 — 1.553255 — the amount of $1 for 6y. 
6mo.; $205.90 + .55382 — $372.16, Ans. 

3. 1.191 * 1.012 — 1.2052 — amount of $1 for 3y. 2mo. 
12da.; $1026.54 + .2052 = $5000, Ans. 

A, 1.905 = interest of $1 for 3ly. at 34 per cent.; $857.25 
+ 1.905 = $4650, Ans. 

(Arr. 379, p. 285.) 

2. 640.405 + 400 = 1.60101, which for 12 years indicates by 
the table an interest of 4 per cent., Ans. 

3. 2096.147 + 2500 — .8384588; and in the table this is 
found to be the znterest of $1 for 9 years at 7 per cent. 

4, 200 + 100 = 2.000000; by the table it is seen that at 6 
per cent. this will be the amount of $1 for a time some- 
where between 11 and 12 years. The amount for lly. 
is 1.898299 ; if this, increased by 388, of a year, be 2., 
then the rate is 6 per cent.; 1.898299 x 1.0534 — 
2.00000 very nearly. 

5. $381479.70 + 10000 = 3.14797 ; 3.0256, the amount of $1 
for 19y. at 6 per cent., is the approximation; 3.0256 x 
1,043 = 8.14797 nearly ; hence the rate is 6 per cent. 

(Ant. 380, p. 285.) 

2. 640.405 + 400 = 1.601012; which is the amount of $1 at 

4 per cent. for 12 years, Ans. 


. 
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8. 9021.78 + 6000 = 1.50363, which is the amount of $1 at 
7 per cent. for 6 years, Ans. 


4, 200 + 100 = 2.000000 ; by the table the amount at 5 per 
cent., which approximates to 2., is the amount for I4y., 
which is 1.979932; 2.0000 — 1.979932 — that interest 
which the amount for I4y. (1.979932) must gain before 
the $1 will be doubled; therefore, to get the time required 
for gaining this principal, divide (Art. 360) the given 
interest by the interest of 1.979932 for ly.; that is, 
divide 2.000 — 1.979932 by 2.078928 — 1.979932; 
.020068 + .098996 — .2026y. = 2mo. 13da. nearly; 
14y. 2mo. 13da., Ans. 


5. 200 + 100 = 2.; by the table the nearest approximation to 
2., at 6 per cent., is the amount for lly., 1.898299 ; 
2.012196 — 1.898299 — .113897; 2. — 1.898299 — 
101701; .101701 -~ 118897 —.89y.= 10mo. 20-+-da. ; 
ily. 10mo. 20-+da., Ans. é 

6. 1781.665 ~ 450 — 3.959, which by the table is found to be 
the amount of $1 at 34 per cent. for 40y.; but, as the 
principal in the problem pays 34 per cent. in periods of 
half a year, its 40 periods will be only 20y. The deposit 
was made when the son was 1 year old; and 20 + 1 = 

* 21y., Ans. 


DISCOUNT AND PRESENT WORTH. 
(Arr. 386, p. 287.) 
2. $1.07 = amount of $1 for the given time ; $ 802.50 + 1.07 
=$750; $802.50 — 750 = $52.50, Ans. 
3. $1.12 = amount of $1 for the given time ; $117.60 + are 
= $105.00, Ans. 


4, $1.205 = amount of $1 for 3y. 5mo.; $769.60 + 1.205 = 
$ 638.672, Ans. 
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5. $1.26875 — amount of $1 for 3y. Tmo.; ses 75 =-1.26875 
= $534,975, Ans. 
6. $1.25 = amount of $1 for the time; 
$600 + 1.25 — $480 present worth ; 
$600 — $480 = $120 discount, Ans. 


7. $1.0563 = amount of $1 for 1lmo. 1lda; $79.87 + 1.0568 
= $75.57,4+. 
$ 1.1114 = amount of $1 for 22mo. 7da. ; $87.75 +1.1114 
= $78.971; $78.971 + $75.574 = $154.545-+4, Ans. 


8. $1.118—amount of $1 for 23mo. 18da.; $365.87 + 1.118 
= $327.254+. 
$1.1525— amount of $1 for 80mo. 15da.; $161.15 + 1.1525 
= $139,826. 
$ 1.0282 — amount of $1 for 5mo. 22da. ; $112.50 + 1.0283 
= $109.864+. 
$ 1.258 —amount of $1 for 51mo. 18da.; $96.81 +1.258— 
$76.955-L. 
$ 827.254 + $ 139.826 + $ 109.364-+-$ 76.955 + = $ 653- 
A0-+-, Ans. 
9. $67.25 + 1.18 = $56.99, Ans. 
10. $80.095 + 1.191 — $67.25, Ans. 
Tl. $110.3864 + 1.402552 — 78.687; $110.864 — $78.687 — 
$ 31.677 discount, Ans. 


Colt 


(Art. 387, p. 288.) 

1. $960 « .05 = $48; $960 — $48 — $912, Ans. 

2. $5000 + 1.07 — $4672.89; $5000 — $4672.89 — 
$ 327.11 true discount; $5000 x .07 = $350 nominal 
discount ; $850 — $827.11 = $22.89, Ans. 

3. $4440 x .03 = 133.20; $4440 — $133.20 — $4306.80; 
$4306.80 is the nominal present worth, and is the sum 
which must be hired at 6 per cent. to pay the debt; 
$4306.80 « .038 = $ 129.204; $1383.20 — $129.204 — 
$ 3.996, Ans. 


bo 


“I 


10. 
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BANKING. 
(Arr. 392, p. 290.) 


. $7800 x (.015 + .0005 for 3 days of grace) .0155 = 


$120.90, Ans. 


. $1200 « .01225 — $14.70, Ans. 
. $8000 x .0105 = $84 discount; $8000 — $84 = 


$7916 proceeds, Ans. 


. $760 x .0255 = $19.38; $760 — $19.38 — $740.62, 


Ans. 


. $7860 « .0304 = $239.73; $7860 — $239.73 — $76- 


20.27, Ans. 


_ The time from Dee. 8 to April 3 is 4mo.; 4mo. from 6mo, 


leave 2mo. or 60da.; 60da. + 3da. = 63da., the time 
the note is to run; $160.40 « .0105 = $1.68; $160- 
40 — $1.68 = $158.72, Ans. 


. 123da. from Apr. 16, 1856 — Aug. 17, 1856, the time when 


the note is legally due; from May 16 to Aug. 17 = 93da., 
the time for which the note was discounted; $890.50 «x 
.0155 = $13.80275; $13.80275 + 6, x 7 = $ 16.1082, 
Ans. 


. 90 + 3da. from May 1 = Aug. 2, the legal time of matur- 


ity; May1 to June 11 = 41da.; 93 — 41 = 52da., 
for which the note was discounted; $1340 « .0083 = 
$11.61; $1340 — $11.61 = $1328.39 proceeds, Ans. 

From June 19 to July 5 are 16da.; from June 19 to Aug. 
19 are 6lda.; 6143 = 64da.; 64 — 16 — 48, the 
time the note had to run, and for which it was discounted ; 
$9000 x .082 = $288; $9000 — $288 — $8712, 
Ans. 


(Arr. 393, p. 292.) 


$1 .01803 = $0.01808; $1.00 —$0.01802 = $ 0.9819, 
the proceeds of $1; $680 + .9819 = $692,528, Ans, 


154 . KEY TO 


8. Proceeds of $1 for 120 + 3da. = .9795; $540.50 + 
9795 = $551.81, Ans. 

4, $1938 + .9695 = $1998.968, Ans. 

5. $1631.60 + .9795 = $1665.74, Ans. 


6. Present worth of $1 for 33da. at 2 per cent. per month = 
.989 ; $1500 + .989 = $1516.68, Ans. 


(Art. 394, p. 292.) 
2. The proceeds of $1 for 30 + 3 da. = .9945; .06 + .9945 
= 6,8§, per cent., Ans. 


3. .06 + .9845 — 6,485, per cent., Ans. 
02 + .918 = 282, per cent. a month, Ans. 


5. The proceeds of $1 are .96442; .07 + .96442 — 7312452 
per cent., Ans, 


6. .06 + .94 = 68 per cent., Ans, 


(Art. 395, p. 293.) 
2. The amount of $1 for 33da.=1.0055; .06 +1.0055 = 
54945, per cent., Ans. 


8. 2 per cent. a month = 24 per cent. per annum; .24 + 1.042 
== 23.4% per cent., Ans. 


4, .06 + 1.0155 = 51845 per cent., Ans. 

5, .08 + 1.027333 = 7898869. per cent., Ans. 

6. .07 + 1.03558 = 629326 per cent., Ans. 

7. .06 + 1.06 = 528 per cent., Ans. 

8. The amount of $1 for 8yr. 4mo. at 5 per cent. = $1.412; 


05 1.412 = 08,2, Ans, 


MISCELLANEOUS EXAMPLES. 
(Paan 294.) 
1. 18 of gold; 20:18: : 100: 90 per cent. of gold; 
1 of copper; 20: 1:: 100: 5 per cent. of copper ; 
a of silver; 20: 1::100: 5 per cent. of silver; 
20; 


> oO pe ow 


13. 
14. 
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48 = amount, +8 = principal, j, = discount. Therefore, 
32 X 16 = 512 + 15 = 342.qt., Ans. 


- $25000 x .04 = $1000, Ans. 


206} — 192 = 14}; 192: 14}:: 1.00: .0722, Ans. 


- 150: 1.00 :: 1.00 : .662; 1.00 — .662 = .334, Ans. 
. How long will it take $10 to double itself, or gain $10 


interest? (Art. 360.) 10 + .50 = 20yr.; 10 + 60 = 
162yr. ; 20 — 162 = 3hyr., Ans. 


. $500 + 1.2155 = $411.351, Ans. 
. 1.00: 1.10 :: $5 : $5.50, the price at which the cloth was 


actually sold, it being 10 per cent. less than the asking 
price ; therefore, .90 : 1.00 :: $5.50 : $6.112, Ans. 


. $7860 « .0304 = $239.73; $7860 — $239.73 — $76- 


20.27, Ans. 


. $1500 + 1.06 = $1415.0922; $1500 — $1415.0923 — 


$ 84.9029, the true discount; $1500 x .06 = $90; $90 
— $84.9022 —$5.0923, Ans. 
24 + .958 = 25 25, per cent., Ans. 


. Interest of $1 at 14 per cent. a month = $.0225; $36.40 


+-.0225 = $1617.773, Ans. 

12 +1.011 = 11233 per cent., Ans. 

In the course of 693 days the bank can discount notes of 60 
days 11 times, and notes of 30 days 21 times; then (Art. 
393) $50000 + .9945 = $50276.52 = the face of the note 
or notes discounted for 33 days; $50276.52 — $50000 = 
$ 276.52 — the sum gained in each period of 83da.; $276- 
52 & 21 = $5806.92 = the whole amount gained on 50 
days’ notes in693 days; and $50000+.9895—=$50530.57 ; 
$50530.57 — $ 50000 —=$ 530.57; $530.57 K11=$ 58- 
36.27 — the whole sum gained on 60 days’ notes in 693 
days; $5836.27 — $5806.92 = $29.35 =the amount 
which is gained on notes of 60 days more than on notes 


of 80 days, Ans. 


156 KEY TO 


15. 450 x $3.50 = $1575; 450 x $4.00 = $1800; $1800 + 
0305 = $54.90; $1800 — $54.90 = $1745.10; 
$1745.10 — $1575 = $170.10, Ans. 

16. 64 — 6 = 4 percent. 64: 4:: $1.00: $ 0.07612, the in- 
terest of $1 for the required time at 6 per cent.; $0.06: 
$ 0.07612 :: 12 months : 15m. 11,4d., Ans. [See solu- 
tion, p. 252.] 


STOCKS. 


(Art. 400, p. 296.) 
. $243860 x 1.85 = $32886, Ans. 
$100 & 15 & 1.138 = $1695, Ans. 
$100 ~« 10 & .85 = $850, Ans. 
$100 x 30 = $3000; $3000 « 1.082 = $8262.50, 
amount ; $3262.50 — $ 3000 = $ 262.50, premium, Ans. 
6. $50 & 25 «& 97 = $1212.50, Ans. 
7. $250 x 22 = $5500; $5500 « .95 = $5225, amount 
paid; $5500 — $5225 = $275, Ans. 
8. $50000 « 1.17 = $58500, Ans. 
9. $19500 & .98 = $181385; $19500 ~ 1.03 = $20085; 
$ 20085 — $18135 = $1950, Ans. 


oR go po 


(Art. 401, p. 297.) 

2, $6210 + 1.035 = $6000, Ans. 

8. $1155 +11 = $105; $105 + 1.05 = $100, Ans. 

4, $1230 + 41 = $30; $30 + .60 = $50, Ans, 

5. $2052 - 1.08 = $1900; $2052— $1900 — $152, Ans. 

6. $16245 + .95 = $17100; $17100 — $16245 = $855, 
Ans. 

7. $62.50 + 57.50 = 15 shares; $862.50 + 1.15 = $7505 
$ 862.50 — $750 = $112.50, Ans. 

8. $1000 x .88 = $880; 7920 + 880 —9 bonds; $1000 
— $880 = $120; $120 x 9 — $1080, Ans. 
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(Arr. 402, p. 298.) 
1.00 — .25 = .75; .06 + .75 = .08, Ans. 
11 + 1.1010 per cent., Ans. 
(402, note.) .12 + .8 = 1.50; 1.50 — 1.00 = .50, Ans. 
09 + 1.25 = .071; .06-+.75 = .08; .08 — .07} = ¢ per 
cent. ; therefore, it is the better investment by 4 per cent. 
to buy the 6 per cent. stock. 


eo = 07 = 113; 100 Sx71e — 28s, Ans, 
. .05 + 80 = .064; $20000 x .061 = $1250; $20000 x 


.06 = $1200; $1250 — $1200 = $50, Ans. 


BROKERAGE AND COMMISSION. 
(Arr. 407, p. 299.) 


2. $18768 x .013 = $328.44, Ans. 


$112.25 « 12 — $1347; 1347 x .001 = $3.362, Ans. 


4. $12.25 ~« 700 = $8575; $8575 ~« .017 = $150.061, 


rr 


Ans. ‘ 

50 + 10000 — .005 = 4 per cent., Ans, 

$8.95 x 173 x .01f = $29.03,8,, Ans. 

$ 107.75 X 37 & 1003 = $14.9554, Ans. 

395£. 15s. 5d. = 94985d.; 94985 x .021 — 2187.1625d. 
= 8£. 18s. 1,8,3,d., Ans. 


4 


5.46 + 364 = 01}, Ans, 


(Arr. 408, p. 301.) 
$1976 + 1.04 = $1900; $1976 — $1900 — $76, Ans. 
$ 8341.50 + 1.005 = $8300; $8300 + 83—100 shares; 
$ 8341.50 — $8300 = $41.50 brokerage, Ans. 
$ 8960 + 1.02 = $ 8784.3112; $8960 — $ 8784.3132 — 
$ 175.6822, Ans. 
14 
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5. $5150 + 1.03 = $5000; $5150 — $5000 = $150, Ans. 

6. $285 + .015 = $19000, Ans. 

7. $740.833 — $7.50 = $733.332 = the bill minus the cart- 
age; $733.33? + 1.015 = $722.50; $733.333 — 
$722.50 = $10.833 = commission; 250 x 34 = 8500 
Ib. of sugar; $722.50 + 8500 = $0.084 per pound, 
Ans. 

8. 987£. 188. 6d. & .0225 — 22F. 4s. 6159d.; 987£. 18s. 
6d. — 22£. 4s, 6159d. — 965£. 13s. 11.4,,d.; 965£. 
18s. 11Ajd. x 100 = 96569£. 13s. 44d.; 96569£.13s. 
Aid, + 101% = 947£. 18s. 5442. ; O47 £, 18s. 5449d. 
= 227501449d.; 1£. 3s. 8d. = 284d. ; 997501449 + 
284 = 8013576 yds., Ans. 


ACCOUNT OF SALES, 
(Arr. 410, p. 303.) 


2.) 

Amount of sales, k ‘ , ‘ : . $2671.40 
Freight, ; ; ; ; . ~$ 185.50 
Commission at 3 per cent. on $2671.40, 74.57 
Cartage, cooperage, Xe., ; ; 3 26.00 
Storage and insurance, . ‘ ; ; 63.24 

Amount of charges, : ; Peo o4O-ol 

Net proceeds to J. B. & Co., j t ‘ , $2322.09 


PROFIT AND LOSS. 
(Arr. 412, p. 304.) 


2. $5 X .80 = $4, Ans. 
8. $8.50 x 1.10 = $9.35, Ans. 


or A oo bo 


$1,647, + 112 — $1.47029 ; $1.47049 — $1.25 = 
0 
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. $0.42 x .95 = $0.399, Ans. 
- $2500 x 1.20 = $3000, Ans. 


(Arr. 413, p. 304.) 
$4 + .80 = $5, Ans. 
$96 = 1.20 = $80; $80 + 10 = $8, Ans. 
$12.50 + 1.17 = $10.683,89,, Ans 


. $6.125 + .875 = $7.00, Ans. 


“(Arr, 414, p. 305.) 


. $7 —$6.125 = $0.875; .875 + 7 = 124 per cent., Ans. 
. $225 — $200 = $25; 25 + 200 = 12% per cent., Ans. 
. 500 + 2500 = 20 per cent., Ans. 


$ 64.86 432 was given for the cloth, and $2.50 x 24 = 
$60.00 was received for it; therefore the loss was $64- 
pa 


64964 ag its value, 


86 432 — $60.00 = $4.86,432, or 


= .075 = 7} per cent., Ans. 
(Arr. 415, p. 306.) 


. $7 + 1.75 = $4 prime cost; $4 — $3 = $1, loss on 


jyd.; 1 + 4 = .25 loss, Ans. 


. $1.25 + .85 = $1.47042 par value of corn; $1.6477, — 


1.47019 = .176,8 gain per bushel if sold for $ 1.64751; 
1768, + 1.47049 = .12, Ans. 


$0.22049 loss per bushel if sold at $1.25; .220}4 
1.47019 = 15 per cent., Ans. 


. $75 + .75 = $100 cost of the horse; $100 « 1.30 = 


$130 real value of horse; $130 — $75 = 56, Ans. 


. $1.25 + .75 = $1.662 cost per pound; $1.663 — $1.40 


=.262 loss per ib. if soldat $1.40; $.263 + 1.663 = 16 
per cent. loss, Ans, 
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MISCELLANEOUS EXAMPLES. 
(Pacz 306.) 


1. $100 & 1.15 = $115; $115 — $100 = $15 gain onl 
share; $120 + 15 = 8 shares, Ans. 


2. $250 x 1.09 = $272.50 cost per share ; $ 272.50 — $25 
= $247.50 = what one share was sold for; $250 — 
$ 247.50 = $ 2.50 loss by each share on the par value ; 
2.50 ~— 250 = .01 discount, Ans. 


8. $ 19200 + .96 — $ 20000; $ 20000 x .07 = $1400 = 
income from 7 per cent. stocks; $ 19200 ~ .80 = $24. 
000; $ 24000 x .05 = $1200 = income from 5 per 
cent. stocks; $1400 — $1200 = $200 greater income 
from 7 per cent. stocks, Ans. 


4, If each share of $ 250 should pay 10 per cent., the dividend 
would be $25; then, by proportion, $25 : $15:: 
$ 250 : $150; Ans. 


. $1.00 —$ 0.20 = $ 0.80; $0.80 x .015 = .012 commission 
on each bill of $1; $0.80 + $ 0.012 — $0.812 = the 
cost per cent. of the bills; .812 x $200 = $ 162.40 the 
amount lost on the worthless bills; $162.40 + $364 — 
$ 526.40 = sum which must accrue from the bills sold at 
par to make a net gain of $ 864; $526.40 + .188 (the 
gain on each bill of $1 sold at par) = $2800 — amount 
of bills sold at par; $2800 + $200 (amount of the 
worthless bills) = $3000, Ans. 

6. $5640 — $76.50 — $5563.50 — proceeds of cotton minus 

the storage; $5563.50 — $5422.50 (sum remitted) — 

$141 commission; $141 + 5640 = .024 the per cent. 
of commission, Ans. ; 


on 


7. The horse was bought for 70 per cent of his real worth ; and 
10 % .75 = .625; that is, the horse was sold for 524 
per cent. of his original worth, which is a loss of 1.00 — 
.025 = 47} per cent.; but by the question 474 per cent. 


at 


‘ig 


12. 


13. 
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of the original value = $55; therefore 474 : $55 :: 
522 : $60.7818, the sum received for the horse, Ans. 


. $35 + 1.04 — $33.65,314 present worth of $385; $33- 


65,344 — $30 — $3.65,311 gain, Ans. 


. 68gul. — l5gal. — 48gal.; $2.21,62 x 48 — $106.40, 


price sold at; $112 — $106.40 — $5.60 loss; $112 : 
$5.60 :: 100 : 5 per cent. loss, Ans. 


. 63gal. — l5gal. = 48gal. left; $2.21,62 « 48 = $106- 


40; $106.40 + .95 — $112, Ans. 

$9.00 « .90 — $8.10, what bbl. of the damaged flour is 
sold for; $8.10 « 25 — $202.50, proceeds from 25bbl. 
of damaged flour ; $9.50 x 25 — $237.50; $202.50 +- 
$237.50 = $440, the avails of the flour; $9 « 50 = 
$ 450, cost of the flour; $450 — $440 = $10 loss, Ans. 

$6135 + 1.021 — $6000 — sum’ paid for the flour; 
$6000 x 1.20 = $7200; $7200 — $6135 — $1065; 
$1065 — $31.63 (storage, &c.) = $ 1033.37, Ans. 

$102.50 x 90 = $9225 = 24 — $3690, the sum remit- 
ted; $8690 — $90 = $3600 + 95 = 387T. ITewt. 3qr. 
14,4]b., Ans. 


PARTNERSHIP. 
(Arr. 417, p. 369.) 


. $4000 + 10000 — 40° per cent. gain; $3000 x 40 = 


$1200, Jones’ part. 
$2000 « .40 — $800, Weston’s part. 
$5000 « .40 — $2000, Sprague’s part. 


. $18780 : $ 6780 :: $2000 : $ 722.044, C's part. 


$18780 : $12000 :: $2000 : $1277.956, D’s part. 


. Harvey $2500 ~ .05 — $125, Harvey’s loss. 


Blake $3000 * .05 = $150, Blake’s loss. 
Horsford $5500 « .05 = $275, Horsford’s loss. 
14* 
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5. 


7 


<o) 


10. 


KEY TO 


$ 382.50 — $1290 — $212.50 to be divided between Elliott 
and Mahew ; $ 850°: $212.50 : : $500 : $125, Elliott’s 
share; $850 : $212.50 :: $850 : $87.50, Mahew’s 
share, Griswold’s gain will bear the same relation to his 
stock that Mahew’s or Elliott’s does; therefore $125 : 
$500 :: $120 : $480, the value of Griswold’s stock. 


. $5000 + $6500 + $7500 — $19000, amount of stock ; 


$19000 x .40-— $7600; $7600 x .90 — $6840, net 
gain. 
$19000 : $5000 :: $6840: $1800, A’s gain, 
$19000 : $6500 :: $6840: $2340, B’s gain, {a 
$19000 : $7500 : : $6840: $2700, C’s gain, 


. $40000 capital; $2000 + $4500 + § 2500 + $1500 = 


$ 10500 — whole gain. 


$10500 : $2000 :: $40000: $ 7619.0439 A’s, ) 
$10500 : $4500 :: $40000 : $17142.8535 Bs, |, 
$ 10500 : $2500 :: $40000 : $ 9523.8029 oof 
$ 10500 : $1500 :: $40000 : $ 5714.2812 D's, 

. $7500 gains $1000 + $500 — $1500, which is 20 per 


cent, on the principal ; hence, 
$ 2000 x .20 = $400, A’s gain, 
$3000 x .20 — $600, B’s gain, Ans 
$ 400 + $ 600 + $ 500 — $1500, C’s gain, 


Re 1.00; then B— 1.50; C = 1.25; $ 30000 x 


=: $7500 whole profits ; q +3B+C = 3.75. 
75 : 1.00 :: $7500 : $2000, A’s gain, | tes 
5: 1.50 :: $7500 : $3000, B’s gain 

79 : 1:25 2: $7500 : $2500,C's eas 


The fractions 4, }, 1, are as the fractions 28, 48, 42, or as 
20,15, 12; 20+ 15412 — 47; 29 — Walker's, 13 
— Kdwards’, i? = Armstrong’s share of the gain; but 
Armstrong’s is divided between Walker and “Hawacde 
and Walker’s share is to Edwards’ as 20 to 15; hence 


{ 
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Walker’s share is 29 29 of }2 == 4; and Edwards’ 
share is }3 + 42 of 32 = 3; then 

4 of $50000 — $28571.428 Walker’s, 

3 of $50000 — Sine fea _ 


(Arr. 418, p. 311.) 
BY ANALYSIS. 

$3200 for 12 months is the same as $38400 for 1 month; 
and $4200 for 8 months is the same as $838600 for 1 
month. Therefore the whole stock may be considered 
$ 38400 + $33600 — $72000. pe aes s share of the 

_ profit will therefore be 284 of $240 — $128 ; 
Blunt’s share will be 38699 — ee = $112, Ans. 


Fe 


FORM OF STATEMENT, 
$3200 ~« 12 — $38400, G’s product. 
$4200 x 8 = $33600, B’s product. 


: $ 72000 
$72000 : $38400 :: $240: ae Gs gain, 
$ 72000 : $33600 :: $240 : $112, Bs ae ¢ ADS 


BY ANALYSIS. 

24 oxen for 8 weeks is 1 ox for 192 weeks; 18 oxen for 12 
weeks is 216 oxen for 1 week; and 12 oxen for 10 weeks 
is 1 ox for 120 weeks. The amount of pasturing is 192+- 
216 + 120 — 528 weeks. ‘A’s share is 132 — 4, of 
$26.40 = $9.60; B’s share is 218 — ,9, of $26.40 — 
$10.80; C’s share is 129 —,5, of $26.40— $6.00, Ans. 


FORM OF STATEMENT. 

24 oxen X «8 = 192 oxen. 

18 oxen & 12 — 216 oxen. 

12 oxen & 10 = 120 oxen. 

528 oxen. 
528 : 192 :: $26.40 : $ 9.60 what A pays, 

528 : 216 :: $26.40 : $10.80 what B pays, ? Ans, 

528 : 120 :: $26.40: $ 6.00 what C pays, 
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(4) 
$300 x 5 = $1500 
$400 x 8 — $3200 
$500 x 3 = $1500 
$ 6200 


$6200 : $1500 :: $100: $24.1944 Barclay’s, 
$6200 : $8200 :: $100 : $51.61,9, Hickman’s, ¢ Ans 
$6200 : $1500 :: $100 : $24,194 Oliver’s, 


5. $21 + $40 + $24 = $85, whole gain and 
21 — A’s for 7mo., and gi + 7 = oe A’s for Imo. 
40 — B's for 8mo., and $2 + 8 = ,&, B’s for Imo. 
=e AVS for 19nd, ie aah 24 = 12 — 2 C’s for Imo, 
doo es - = $35 boxe 
go > %& :: $1000 : $300 = A’s capital, 
£9. i :: $1000 : $500 — B’s capital, > Ans 
42: 2 :> $1000 : $200 — C’s capital, 


6. Let 100 = gain of each ; 100 + 100 — 200, gain of both 
499 == White’s gain in 12mo., and 498 + 12— 2, White's 
gain in Imo. 


490 — D’s gain in 8mo., and 399 + 8= ,3,, D’s gain in 
Imo. 
#3 + #3 = 45, gain of both in Imo., or in any equal time. 


fy 2 gy tt $6300 : $2520, White’s capital, 
dst gy 0? $6300 : $3780, Daniel’s aula 


(7.) 
84000 x 4—= 16000 83000 x 10 — 30000 
500 1500 
4500 x 12 —= 54000 1500 x 4— 6000 
1000 3000 
3500 X 4 —= 14000 4500 % 6 —= 27000 


A’s product = 84000 B’s product — 63000 
t 
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$2000 x 6 = 12000 
2000 \ 


4000 x 8 = 32000 
2000 

6000 x 2 = 12000 
1500 

4500 x 4 = 18000 

C’s product = 74000 
$221000 : $ 84000 


$221000 : $63000 : 


$221000 : $ 74000 


$12000 « 6 — 72000 


2500 

9500 x 3 = 28500 

1000 

8500 & 3 = 25500 
G’s product = 126000 


ve SAagoe: 
> $4490 : 
as Aa: 


(8.) 
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A’s product, 84000 
B’s product, 63000 
C’s product, 74000 


221000 


$1680, A’s gain, 
$1260, B’s gain, > Ans 
$1480, C’s gain, 
$18000 « 6 = 108000 
2500 


15500 x 8 = 46500 
6000 
9500 % 3 = 28500 


T’s product = 183000 


126000 +- 185000 = 309000, sum of products. 
$ 8500 + 9500 = 18000; 18000 — 15000 = $3000, whole loss. 


$3000 


4260900 — $1223.30,10,, G’s loss; $3000 X 4 


= $1776.69, T’s loss. 


$ 8500 — $1223.304,9, 


$4000 x 6 = 24000 
2000 
2000 x 18 = 36000 
J’s product = 60000 


$2500 «* 10 = 25000 
2000 


4500 x 14 = 63000 


B’s product = 88000 


==°7276. he G’s share ; $ 2500 — 
$ 7723.30 


> L’s share. 


$3500 x 8 = 28000 
1500 
2000 x 16 = 82000 
i’s product = 60000 


J’s product 60000 
Bs “ 60000 
Bs “ 88000 

208000 
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208000 : 60000 :: $1041.80 : $300.5142, J’s, 
208000 : 60000 :: $1041.80 : $300.5113, E’s, ? Ans. 
208000 : 88000 :: $1041.80 : $.440.762,, B’s, 

10. This problem may be solved by analysis, thus: $ 10000 gain 
$22.50 in 12mo., and gain 223° = $187.50 in 1mo., and 
187-50 — .01875, the gain of $1 in 1mo.; and $ 2800 X 
.01875 = $52.50 = Parkman’s gain in lmo.; and 420 + 
52.50 = 8mo., the time Parkman’s money was in trade ; and 
$3600 x .01875 = $ 67.50, Delano’s gain in 1mo.; hence, 
405 + 67.50 = 6, the number of months Delano’s money 
was in trade. To get the rate per cent., divide the gain for 
ly. by the capital, 2250 = 10000 = .223 per cent., Ans. 

The problem may be solved by Art. 360. Obtaining the rate 
per cent. as before, divide the gain by the interest of the 
principal for one year. » 

$2800 K .224 = $630; 420 + 630 = 2y. = 8mo., P’s time. 

$3600 XK .221 = $810; 405 + 810 = sy.= 6mo., D’s time. 


BANKRUPTCY. 
(Arr. 420, p. 313.) 


2. $52384 — $1584 = $50800; 50800 + 63500 = .80; 
$ 8361.55 x .80 = $6689.24, amount received by Day- 
ton, Ans. 


3. $600 + $760 + $840 + $800 — $3000; $2275 + 3000 
= $0.7528, the amount paid on $1; 
$600 & .758 = $455.00, A’s dividend, 
$760 x .758 = $576.33, B’s 2 
$840 x .752 = $637.00, C’s & 
$800 x (ae = $ 606.662, D’s ¢e 

4. $400-+- $300 + $1000 = $1700; 600 + 1700 = .3548,; 
-$ 400 X .85,5 = $141.174}, A’s share, 
$ 800 x 353% = $105.884, Bs « Ans. 
$1000 x 85,55 = 8 359. 942,,C’s 


Ans. 
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5. $180000+$40000-+-$ 12875 = $ 232875, and this amount 
contains both the sum distributed to the creditors and the 
34 per cent. charges; therefore, $ 232875 + 1.034 = 
$ 225000 — the amount distributed to the creditors; and 
225000 + 300000 — .75, the per cent. paid; ‘$1360.60 
x .75 = $1020.45, amount received by Henderson, Ans. 


Sd 


TAXES. 
(Arr. 425, p. 316.) 
2. $1310 & .005 = $ 6.55, amount on F’s property. 
$1.50 * 7 = $10.50, Forster’s poll tax. 
$17.05, Forster’s tax, Ans. 
3. $415.35 x .005 = $2.07675, Ans. 
4. $3506300 — , taxable property ; 
$ 14018.90 — $3500 = $10518.90, to be assessed on prop- 
erty ; 
$10518.90 + 3506300 = .003 = tax on $1; 
$29010 ~« .003 = $87.03 = A’s property tax ; 
$87.03 + $2 = $89.03 = amount of A’s tax, Ans. 


(Arr. 426, p. 316.) 
2. $10450 + .95 = $11000, Ans. 
3. $9700 ~ .97 = $10000 — assessment; $10000 — $9700 
= $300 = cost of collection, Ans. 
4, $756000 = , taxable property ; 
$18000 + .97 = $18556.70 — amount of tax to be raised ; 
$1.50 «x 450 — $675 = amount assessed on the polls; 
$ 18556.70 — $675 = $17881.70 = amount to be assessed 
on the property ; 
$17881.70 + 756000 = $0.0236 (nearly), tax on each 
dollar. 
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$ 15600 x .0286 = $368.16, A’s property tax ; 
$1.50 x 3 = $4.50, A’s poll tax; 
$368.16 + $4.50 = $ 372.66, amount of A’s tax, Ans. 


(Arr. 427, p- 317.) 


2. $500 + $150 + $30 = $680, amount of expenditures: 
$680 — $350 — $330, amount of rate money ; 
$330 + 5500 — $0.06, rate per day; 
60 + 60 + 30 = 150 days’ attendance for A ; 

- 150 & 0.06 = $9, A’s bill, Ans. 

8. $150 + $18.50 = $ 168.50, amount of expenditures ; 
$ 168.50 — $63.50 = $105, amount of rate money ; 
$105 + 3000 — $ 0.035, rate per day for each pupil ; 
121 X 0.0385 = $4.235, A’s rate bill, 
173 & 0.035 = $6.055, B’s rate bill, A 


GENERAL AVERAGE. 
(Art. 452, p. 320.) 


(2.) 
OONTRIBUTORY INTERESTS. LOSS FOR GENERAL BENEFIT, 

_ Vessel, $ 381500 Thrown overboard, $6500 
Cargo, 6235 Repairs less 4, 700 
Freight less 4, 2080 Cost of detention, 142 
Entire contrib. int., $ 89815 Entire loss, $7342 

$7342 + 39815 = .184 (nearly), the loss per cent. ; 
$ 31500 x 184 = $5827.50, am’t payable by vessel ; 
2080 X .185 = 884.80, am’t payable by freight ; 
2145 x .185 — 396.825, am’t pay’e by Manning & Bro. ; 
1460 x 181 = 270.10, am’t pay’e by Anderson & Fiske ; 
960 x 184 = 177.60, am’t payable by Smidt & Huber ; 
670 x .18} = 123.95, am’t pay’e by Greenwood & Oo.; 
1000 x .185 = 185.00, am’t payable by A., R., & H. 
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EQUATION OF PAYMENTS. 


(Arr. 435, p. 322.) 


8. $200 to be paid in 3 months is the same as $100 in6 
months; and $300 in 5 months is the same as $100 in 
15 months; and $500 in 10 months is the same as $100 
in 50 months. If, then, $ 100 is to be paid in 6 + 15 + 
50 = 71 months, $1000 should be paid in yy of 71 
months = 74 = Tmo. dda., Ans. 


OPERATION, 
$ 200x 3= 600 
$ 300 x 5= 1500 
$ 500 x 10 = 5000 
$1000 1000)7100(74, months, Ans. 
7000 
100 
4, $2000 x 
500 x 12 = _ 6000 
4000 x 24— 96000 
6500 102000 
102000 + 6500 = 15,2,mo, = 15mo. 2049da., Ans. 
5. $50 to be paid in 2 months is the same as $100 in 1 month; 
$150 in 8 months is the same as $100 in 12 months. 
The equated time, then, will be as if $100 were to be 
paid in 1 month, $100 in 5 months, and $100 in 12 
months; that is, $100 in 1+5+4+ 1218 months; 
consequently $300 in 4 of 18 months = 6 months, Ans. 


OPERATION, 
$50x2= 100 
$100 x5—= 500 
$150 x 8 = 1200 
$300  300)1800(6 months, Ans. 
1800 


15 
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6. The first bill due is that for $600, on May 1. 
Due May 1, $600 

“« July 7, 370% 67 = 24790 
« July 15, 560 x 75 = 42000 
“ Oct. 20, 420 ~ 172 = 72240 

1950 139030 

139030 + 1950 = 71 days, nearly; May 1+ 71 days = 
July 11, Ans. 


7. The first bill due is that for $675.25, on June 1, 1855. 

Due June 1, $675 ; 

“ Nov. 4, 376 156=—= 58656 

6 « .95, 822 x 17T7= 145494 
: 1856. 

Due June 1, 961 x 366= 351726 

« Apr. 1, 145% 305= 44225 

« Aug. 10, 811 x 436 = 353596 

“6 12, «568 & 488 = 248784 

“« « 15, 870 x 441 = 1638170 

4728 1365651 

1365651 + 4728 = 289 days; June 1, 1855 + 289 days 
= March 16, 1856, Ans. . 
(Art. 436, p. 324.) 

2. As 4 of $144 is paid 7 months before it is due, it is evident 
the remainder, $72, is payable in 14 months; but $48 of 
this sum is paid in 4 months, which is 10 months before it 
is due. There will then remain $24 unpaid; and the 
question will be, How long may $24 be kept to pay the 
interest of $72 for 10 months? $72 for 10 months ig 
the same as $1 for 720 months; and $1 for 720 months 
is the same as $ 24 for 54 of 720 months = 720 + 24 — 
30 months. ‘To the 80 months we add the 4 months, and 
we have the whole equated time; thus, 80 + 4 = 84 
months = 2y, 10mo., Ans. 
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OPERATION. 
144 x 7 = 1008 
72 
48x4— 192 
120 24)816(34mo. = 2y.10mo., Ans. 
24 72 
96 ; 
96 


3. The payments in this problem were not due before Nov. 23, 
1856; the days are reckoned from the time each pay- 
ment was made to the end of 8 months, Nov. 28. 


$ 8000 

Paid April 5, 1200 x 232 = 278400 

« July 4, 1500 x 142 — 213000 

« Sept. 25, 1800 x 59 = 106200 

“« Oct. 1, 1000 x 53 — 53000 

“ Noy. 20, 500x 38=_ 1500 

6000 652100 

Balance unpaid, $2000 

652100 + 2000 = 326 days; Nov. 23, 1856 + 326 days = 
[Oct. 15, 1857, Ans. 


i 


4. $1334 in 2 months is the same as $1 in 2662 ionths; 
and $2662 in 3 months is the same as $1 in 800 
months; $400 in 6 months is the same as $1 in 2400 
months; and $1 in 266% + 800 -+ 2400 = 34663 
months is the same as $800 for g4, of 834662 months — 
34662 + 800 = 44 months. And if 4 of $800 be paid 
down, the remainder, $400, may be kept twice 4} 
months = 8% months, Ans. 


Ti ; KEY TO 


OPERATION. 
$1381 x2— 2663 
2662 X3— 800 
400 >< 6 = 2400 


800 400)34662(8 months. 
400 3200 
400 2662 
30 
4.00)8000(20 days. 
800 
Cro 


\ 


5. The payments made in this bill were not due before March 
25, 1857, 6 months from Sept. 25, 1856. 


1856. 3051 
Paid Oct. 4, 476 x 172 = 81872 
“ Nov. 12, 875 « 1838 = 49875 
« Deo. 5, 800 < 110 = 88000 

1857. 

« Jan. 1, 200 x 83 = 16600 
1851 230347 

Balance unpaid, $ 1200 


236347 +- 1200 = 197 days, nearly; March 25, 1857 + 197 
[days = Oct. 8, 1857, Ans, 


AVERAGING OF ACCOUNTS. 
(Art. 438, p. 327.) 
2. The first item in this account was due July 4, 1855. 


Days reckoned from July 4, 1855. 
July 4, $376 


Aug. 20, 816 x 47 = 38352 
AUS 20) el Sau == 0908 
Sept. 25, 3887 x 88 = 82121 
Dec. 5, “419, x 154 = 64526 

$ 2176 144967 


Days reckoned from July 4, 1855. 
Aug. 10, $816 & 87— 11692 


Sept. 1, 675 X 59 = 39825 
Sept. 25, 612 83 = 42496 
Nov. 20, 162 X 189 = 22518 
Dec. 1, 100 X 150 = 15000 


$1765 "181531 
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$2176 — $1765 — $411, difference of items ; 144967 — 1381531 
= 138436, difference of products ; 18436 + 411 = 82 -+ 
days; July 4, 1855 +. 33 days = Aug. 6, 1855, Ans. 


3. The first item due in this account is the cash payment of 
$700, April 1; from this date the time is reckoned. 


Due 1856. Due 1856. 
Sept. 1, $721 X 153110313 | April1, $700 
Sept. 20, 815 x 172 = 140180 Noy. 30, 570 & 2438 = 188510 
Oct. 11, 588 X 193 = 118484 | July 20, 500 x 110= 55000 
Oct. 30, 3800 x 212=— 63600 Bepte2psn OO 177700 
Dec. 15, 625 & 258 = 161250 1857. 
1857. Mar. 30, 750 & 363 = 272250 
Jan. 18, 560 292 = 163520 | April 80, 330 * 894 = 180020 
*Feb. 28, 685 * 383 — 228105 May 20, 500 & 414 = 207000 
Mar. 25, 365 x 358 = 130670 $ 8450 820480 
$ 4659 1111122 
1111122 — 820480 = 290642, balance of products ; 
$4659 — $3450 = $1209, balance of the items ; 
290642 = 1209 = 240 days; 240 days forward from April 1, 
1856 = November 27, 1856, Ans. 


* See note 2, p. 350, National Arithmetic. 


4. In this problem the time is reckoned from the first date in 
the account to the date of each item, it being due from 


date. 
1856. (Time from March 1.) 1856. (Time from April 1.) 
Mar.1, $386.25 April 1, $48.25 


April7, 18.15% 37= 671.55|May 20, 90.10 x 49 = 4414.90 
June 15, 48.26 K 106 = 6115.56|June17, 12.50 77= 962.50 
July 21, 91.20 « 142 = 12950.40 | July 4, 20.00 &K 94 = 1880.00 
Aug. 1, 30,00 * 153 = 4590.00 | July 10, — 25.00 & 100 = 2500.00 


$ 223.86 23827.51 $ 195.85 9757.40 
23327.51 + 223.86 = 104 days; March 1 + 104 days = 
June 13; 
9757.40 + 195.85 = 50 days, nearly; April 1 + 50 days = 
May 21; 
15* 
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June 13 is the average time of the debit items becoming due; 
and May 21 is the average time of the credit items be- 
‘coming due. From May 21 to June 13 = 23 days = 
difference between the average dates; then the amount of 
the smaller side, 195.85 ~ 28 — 4604.55; 4604.55 + 
28.01 (= 223.86 — 195.85, balance of the account) = 
161 days nearly; hence, June 13 (the average date of 
the larger size) + 161 days = Noy. 21, 1856, Ans. 

$223.86 — $195.85 = $28.01, balance due Nov. 21; $28.01 
+ 1.01 (the amount of $1 from Sept. 21, 1856, to Nov. 
21, 1856) = $27.78, the cash value of balance, Sept. 1, 
1856, Ans. 


5. In the adjustment of this account, the timo is reckoned for 
the debit items from the first date; after ascertaining the 


average time of payment, the 8 months of credit are 
added. 


1856. 1857. 

May 1, $300 Jan.1, $500 

July 7, 760 X 67= 50920 |*Oct. 18, 482 « 290 — 139780 
Sept. 11, 417 K 1383 = 655461 Mar. 19, 750 77= 57750 
Nov. 25, 288 x 208= 59904 | April 1, 210 * 90= 18900 
Dec. 20, - 571 X 288 = 133048 | May 25, 100 —K 144— 14400 


$ 2336 299328 $ 2042 230830 

299328 ~ 2336 = 128 days; May 1 +128 days = Sept. 6, 
1856. 

230830 + 2042 = 113 days; Jan. 1 +118 days = April 24, 
1857. 


Sept. 6, 1856, is the average date of the debits; and Sept. 6, 
1856 + 8 mo. = May 6, 1857, the average time of the 
debits becoming due; April 24 is the average time of the 
credits becoming due. The difference between April 24 
and May 6 is 12 days; 2042 (amount of smaller side) 
XK 12 = 24504; 24504 + 294 (balance of the account) 


* Due Oct. 18. 
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= 83 days; May 6 (average time of the larger side) + 
~83 days = July 28, 1857, Ans. 

Also, what will be the value of the balance on Nov. 28, 1857? 
$294 is the balance; from July 28 to Nov. 28 are 4 
months; the amount of $294 for 4 months — $294 « 
1.02 = $299.88, Ans. 


6. In this problem the first item of debits becoming due is that 
of $560, on June 1; and the first item of credits becom- 
ing due is that of $100, cash paid June 20. ~. 


Due June 1, $560. | Due June 20, $100. 


846 x T1—= 60066 
728 x 111— 80808 
400 x 59= 23600 
560 x 345 — 193200 
600 >< 200 — 120000 


820 x 119 = 97580 
850 X 79=—= 27650 
800 x 56= 44800 
630 x 271 = 170730 
400 % 130 = 52000 


500 « 343 — 171500 750 X_254 = 190500 


$4194 649174 $3850 583260 
649174 + 4194 = 155 days; June 1 + 155 days = Nov. 3, 
1856. 
583260 + 3850 = 151 days; June 20 + 151 days = Nov. 18, 
1856, 


Noy. 18 — Nov. 8 =15 days, the difference between the ave- 
rage date of the debits and credits becoming due; 38850 
(the amount of the smaller side) & 15 = 57750; 57750 
+ 344 (the balance of the account) 168 days. Since 
the amount of the larger side becomes due first, Nov. 3, 
the 168 days must be counted backward from that date ; 
therefore, Novy. 8, 1856 — 168 days = May 19,1856, 
Ans. 

The time from this date to the time of settlement, 12mo. 4da. ; 
therefore, $344 « 1.0602 = $364.93, the value of the 
balance, May 24, 1857, Ans. 


rs kK 
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Aurrep Hicks in account with Kuen & Les. 


1857. 

Due July 1, $156 X 1538 = 23868 
« Feb. 3, 100 X 301 = 30100 
« July 20, 817 X 134 = 42478 

« 30, 162 < 124 = 20088 

“ May 15, 100 X 200 = 20000 
1858, 

« Jan. 10, 100% 40 = 4000* 


$ 835 6) 140534 
2138 28.422 
$ 1048 


1857. 
Due Feb. 1, $120 X 303 = 36360 
« July 20, 420 x 134 = 56280 


«© Nov.1, 3800 x 30= 9000 

“« « J, 50x 80=— 1500 

1858. . 

«_ Feb. 20, 218 X 81 = 17253" 
$ 890 6)120393 
_100 20.065 
$ 990 


§ 1048 — $990 — $58 = balance of items. 


$ 23.422 — $20,065 = $ 


3.386 — balance of interest. 


$58 + $3.36 = $61.36, balance due Dec. 1, 1857. 


* These products becoming due afters settlement, are transferred each to 
its opposite side ; but the items themselves must be added in their own 


places. 


4. In finding the balance of this account, the time is reckoned 
from the date of each item, since it is due from date. 


$200 x 264 = 52800 
300 x 198 = 59400 
250 % 181 = 45250 
600 X 175 = 105000 
400 x 125 = 50000 
500 < 108 = 51500 
100 x 69= 6900 
120% 14= 1680 

$2470 372530 


372530 — 369230 = 8300 


ance of interest at 6 per 


$300 * 248 = 74400 


350 x 222 = 77700 
400 x 205 = 82000 
320 x 144 = 46080 
600 x 109 = 65400 
100 x 95 = 9500 
200 x 52 = 10400 
150 x 25 = 8750 

$2420 369230 


; 3300 + 6000 = $0.55, bal- 
cent. ; $0.55 + 6 = $0.092; 


$0.092 K 7 = $0.64, balance of interest at 7 per cent. ; 
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Items of debit, $2470 Balance of items, $50 
Items of credit, 2420 Balance of interest, 0.64 


Balance of items, $50; Bal. due Mar. 25, 1857, $50.64, Ans. 


ACCOUNTS OF STORAGE. 
(Arr. 441, p. 333.) 
ae 1857. chests. da. prod. 
May 16, Rec. 4560 x 14 —= 63840 
« 30, Deliv. 564 
Bal. 3996 X,2=—= 7992 
June 1, Deliv. 904 
Bal. 3092 x 88 = 117496 
July 9, Deliv. 1000 
Bal. 2092 x 25 = 52300 
3, Deliv. 1500 
Bal . 592 <13—= 7696 
“ 16, Deliv. 592 30)249324 
Chests chargeable for lmo., 83108 
8310.8 « $0.03 = $249.32,4, cost of storage, Ans. 


Au 


Sf, 
ro) 


iS: 1857. Bales. da. prod. 
Jan. 1, Rec. 2810 « 15 = 34650 
6-16, «fF 120 


2430 & 16 = 88880 
Feb. 1, Ree. 300 

2730 « 11 = 800380 ° 
Feb. 12, Deliv. 1000 


1730 * 17 = 29410 
Mar. 1, Deliv. 600 


1130 « 33 = 37290 
Apr. 3, Deliy. 400 (carried forward). 
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Apr. 8, Deliv. 400 (brought forward). 
730 x T= 5110 
Apr. 10, Deliv. 312 
418 x 21 = 8778 
May 1, Instore, 418ba. 30)184148 
Bales chargeable for 1 month, 6188 
6138 « $0.05. = $306.90, cost of storage up to May 1. 


MISCELLANEOUS EXAMPLES. 
(Pace 333.) 
1. The ratio of $1120, A’s gain, to $3500, A’s stock — 4129 


8 


=S Pie 

The ratio of $880, B’s gain, to $2200, B’s stock = 2889, = 
4. 

The ratio of $1200, O’s gain, to $2500, C’s stock — 1299 
ene 
— 25% 

42 — § — 2 — the gain of 2mo., B’s time more ethan A’s3 

#5 t pfs >: 2mo.: 8mo., A’s time; 8+ 2 = 10mo., B’s 
time ; 

2: $2 2: 2mo. : 12mo., C’s time, Ans. 


2. $540 + $660 = $1200; $540 + 1200 = 45cts. on $1; 
$15000 x .45 = $6750, paid by the bankrupt; then, 
$ 15000 — $6750 = $8250, Ans. 


3. $64.50 — $1.50 = $68, A’s property tax; $50.50 — 
$1.50 — $49, B’s property tax; $63 + .007 — $9000, 
A’s property; $49 + .007 = $7000, B’s property, Ans. 


4. $20 + $30 + $150 = $200, total expenses; $200 — 
$50 = $150, raised by tax; $150 + .03 = 5000, days 
of attendance, Ans. 

5. Kimball’s whole loss was made up ménus a 5 per cent. tax on 
his share of the cargo; therefore, $7000 x .05 = $350, 
Ans. 
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6. $50 for 4mo. is $1 for 200mo. ; and $100 for 8mo. is $1 for 


800mo. If, then, $1 is to be paid in 200 + 800 — 1000 
months, $ 150 should be paid in ;45 of 1000mo. = 19,90 
= 63mo. It appears, then, that $150 is paid 63mo. 
before it is due. The question now is, In how much less 
than 10mo. should the $250 be paid? As we have before 
shown that $1 is to be paid in 1000mo., $250 should be 
paid in 51, of 1000mo. — 1000 + 250=—4mo. We 
find, then, that the time in which B is to pay A is 4mmo. ess 
than it otherwise would have been, on account of A’s mak- 
ing present payment. We therefore subtract 4mo. from 
10, and find the true answer ; thus 10 — 4 = 6mo., Ans. 


OPERATION. 
50 & 4 = 200 
100 x 8 = 800 
150 150)1000(62mo. 
1000 


150 « 62 — 1000 + 250 = 4mo. 
10 — 4 = 6mo., Ans. 


- 7.) 
4=% ptwbtbtwb = 
t=42X 6= H+H+H= 2B 
$=AX 8H +H =5igm.= 
4=3 X 12 = 38 5mo. 25da., Ans. 

8. $2000 +- his services are worth $800 per year; but $4000 
+ his services are worth $1100 per year; therefore, 
$2000 are worth $300 per year; hence his services with- 
out the $2000 are worth $800 — $300 = $500, Ans. 

. $100 xk 4= 400 3600 + 400 = 9mo. for $400; 
$100 x 8= 800 200: 400::9: 18mo. for $200; 
$200 « 12 = 2400 that is, $200 running 18mo. is 
$400 3600 equal to $400 running 9mo. If 


now 18 be divided into two parts, 
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one of which shall be twice as great as the other, we have 12 
and 6; hence, if one note of $200 run 12mo., and the 
other note of $200 run 6mo., it will be equivalent to 
$200 in 18mo., or to $400 in 9mo. ; therefore, in Gmo. 
and 12mo., Ans. 


The question involved in this problem is, In what time will 
the interest of $360 be $3.78; $360 «x .06 = $21.60, 
interest of $366 for ly.; then, 3.78 + 21.60 will be the 
time in years (Art. 360)— 378 = oy. = 2.1mo. 
= 63da., Ans. 


INSURANCE. 
(Art. 445, p. 335.) 


. $896 x 12 = $107.52, Ans. 
. $17289 x .01L — 216.111, Ans. 
. $35000 x 2 031 = $682.50; and $75000 x 2 x 


024 = $1250; $1250 + $682.50 = $1932.50, the 


amount of premium, Ans. 


. The loss was what the insurance cost; therefore, $3675 « 


04% = $179,158, the premium; $179.158 + $1, the 
cost of the policy = $180.15, Ans. 


. 690.90 + 9870 = .07, Ans. 
. 044 + 08% + .042 + .05 + .054 = 281; $47600 x 


.233 = $11007.50, Ans. 


(Arr. 446, p. 336.) 
$ 26250 + .874 = $30000, Ans. 


. $6870 + .98 = $6500, Ans. 


. In this problem the rate per cent. and interest are given, by 


which to find the principal ; then (Art. 358), $50 + O14 
= $4000, Ans. 


. As the policy is 10 per cent. of $600, the property must be 


90 per cent. of $600; therefore $600 « .90 = $540, 
Ans. 


oo eB w bd 
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6. 1.00 —.03 = .97; $1000 + 97 = $1030.927-+, 


1.00 — .05 = .95; $1030.927 + .95 = $1085.187-+. 

1.00 — .06 = .94; $1085.187 + .94 — $1154.454+, 

1.00 — .07 = .93; $1154.454 + .93 — $1241.348+ 
Ans. 


LIFE INSURANCE. 
(Art. 454, Pp. 340.) 


- $8000 x .0114 — $91.20, Ans. 
. $78000 x .0491 — $3829.80, Ans. 
. $2000 x .0088 — $17.60, Ans. 


. $12000 x .0873 = $447.60, the annual premium; the 


insured died in the third year, so that this premium was 
paid for three years; therefore, $447.60 * 3 = $1342- 
.80, and $12000 — $1842.80 — $10657.20, Ans. 


. 80y. — 50. = 30y., for which the annual premium was 


paid; $5000 « .046 = $230; $230 «x 30 = $6900, 
the amount of premiums paid; therefore $6900 — $5000 
= $1900, Ans. 


. The number of years the premium is paid is 4; 


$4000 « 329 = $208, the annual premium ; 

The interest of $1 for 4y., and 3y., and 2y., and ly., is re- 
spectively .24 + .18 + .12 + .06== .60; and $208 x 
.60 — $124.80, the amount of interest; $208 x 4 = 
$832, the amount of premium; $124.80 + $832 — 
$956.80; then, $4000 — $956.80 = $3048.20, Ans. 


. $10000 « .02 = $ 200, the annual premium. 


The last annual premium paid is not charged with interest ; 
to shorten the work, we take the amount of $1 at com- 
pound interest from the table, for the periods of 1ly., and 
10y., and 9y., etc.; these added together give $ 15.869- 

_ 947, which is the sum of the amounts of an annual pre- 
mium of $1 for 1ly.; a premium of $200 will be 200 
16 
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times this = $15.869947 x 200 = $3173.9894; to 
this add the premium for the 12th year, which is not 
chargeable with interest ; $ 3173.9894 + $200 — $ 33- 
73.9894; and $10000 — $3373.9894 — $6626.01, 
Ans. 


Nore. —The work of this problem might be much shortened by referring 
to the table of Annuities later in the book. 


CUSTOM-HOUSE BUSINESS. 
(Arr. 460, p. 343.) 
2. $4850 « .08 = $3848, Ans. 


8. $7890 « .15 = $1183.50; $1183.50 ~« 19 = $224. 
.865, Ans. 


4.986 < 4.84 x .24 — $1145.3376, Ans. 
5. 112.50 + 750 = 15 per cent., Ans. 


6. 60 x .95 x 70 = 3990fr., value of champagne ; 
36 X .95.< 35 = 1197fr., value of port ; 
50 x (81 — 1) X 4 = 6000fr., value of sherry ; 
11187 


11187 & .80 = 3356.1fr. duties; 3356.1 x .18§, = 
$ 624.2346, Ans. 
7. $53.76 + 08 = $672; 60 x (112 — 12) = 6000Ib. ; 
$672 + 6000 = 11} cts., Ans. 
8. 40 x 63 & .98 = 2469.6gal. molasses charged with duty ; 
24 x 400 x .90 = 8640lb. sugar charged with duty ; 
2469.6 « 8x 10 * 24=—> $177.81 
8640 x 1x 5x .24— 103.68 
ZOO Td 2 5CK08 = 41.60 
ALORS ST Sc. 30) = 861.00 
$1184.09, Ans. 


9. 270 « $50 = $18500; $16740 — $13500 = $3240 ; 
3240 + 18500 = .24, Ans. 
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10. Whole invoice $ 20560 


3000 x .04 = $120.00 
4200 x .08 = 336.00 
2100 x 15 == 315.00 
6000 


$ 15300 
Bal. of invoice $5260 & .30 = 1578.00 
$2349.00, Ans. 


ee 10S a0 Seco ae oe, oe 


200 x +4 xX OV = ign ee 
? 1 
100 x & $< 15 = 1.875£. 
60 x .04 = 24 ‘£0 
35.875£. & 4.84 = $173.635, 


[Ans. 
12. 32 & 32 = 1024yds.; $122.88 + .24 = $512, invoice 
value of the cloth; $512 + 1024 = $0.50 per yard; 
$512 + $122.88, the cost of duties, + $40.96, other 
charges, = $675.84; $675.84 1024 = $0.66, cost per 

yard, Ans, 


COINS AND CURRENCIES. 


(Arr. 470, p. 348.) 


3. 46£. 16s. 6d. = 46.825£.; 46.825 + 2 = $117.06}, 
Ans. 


4, 1032 x 3 = 387£., Ans. 


5. 515.70 — 4 = 128.925£.; 128.925£. — 128, 18s, 6d., 
Ans. 


6. 160.50 x .18,8, = $29,853, Ans, 
7. 728.41 + 4,84 = 150241£, = 160£. 9s. 11,%4,d., Ans, 
8. 12£. 12s, = 12.6£.; 12.6 + J, = $54, Ans. 
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128£. 189. 6d. == 128.925£.; 128.925 « 4 = $515.70, 
Ans. 


740.45 « 0.75 = $555,333, Ans. 

46£. 16s. 6d. = 46.825£.; 46.825 + 2 = $117.061; 
117.06} 8; = 35.1182£. = 354. Os, 44d., Ans. 

151 & 1.12 = $169.12; 169.12 + .10 = 1691.2 reals 

plate, Ans. 

1000 x 1.06 = $1060; 1060 + 18,6, = 56988§ francs, 
Ans. 

30 x 80 & 15 = 18500s. sterling = 675£.; 675 x 4.84 
= $3267; 3267 + 4 =— 816.75£. = 816£. 15s. Canada 
currency, Ans. 


410330 = dace 328 + .69 — 47528 thalers, ana 


EXCHANGE. 


(Art. 493, p. 354.) 

$1950.50 & 1.004 = $1955.37, Ans. 

$2000 x 1.005 = $2010, Ans. 

$1744.40 + .98 — $1780, face of draft, Ans. 

$600 x .99 = $594; $594 — $6.30 (the interest of $600 
for 63 days) = $587.70, Ans. 

$9256.40 x 1.003 = 9291.11; $9291.11 — $50.91 (the 
interest of $9256.40 for 33 days) = $9240.20, Ans. 

Find the value of $1 at 3 per cent. premium, and interest 
off for 33 days at 6 per cent.; $1 x 1.003 = $1.00875; 
$ 1.00375 — $0.0055 — 80, 99825, the ae of $1 by 
the conditions of the question; hence, as $0.99825 is to 
$1, so is $9240.20 to that sum of which $9240.20 is 
the value or yield; therefore, $9240.20 + .99825 = 
$9256.39-., Ans. 


. The yield of $1, by the conditions of the question, is $ 0.982 ; 


then, $1190.184 + .982 = $1212, Ans. 
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(Arr. 499, p. 357.) 
3676 + 5,29, —$706.92,4,, Ans, 


4. 300012 x 0.35 = $1050.217, Ans. 


as 


18. 


81727.75 — 4.867 = 16792.223£. — 16792£. 4s. d4d., 
Ans. 


. 79000 x .186 = $14694, the par value of 79000 frances ; 


$ 14694 — $14400.12 — $298.88; 298.88 + 14694 — 
.02, Ans. 

5763.75 & 0.74 = $4265.175, Ans. 

590.66 + 1.10 = 5005, millreas = 500 millreas 600 reas, 
Ans. 

10000 + .68 = 1470582 thalers = 14705 thalers 26 
groschen 514 pfennings, Ans. 


. 40012 x 1.06 = $424,265, Ans. 
. 300 thalers 20 groschen 0 pfennings = 300.612 thalers; 


300.612 « .69 = $207.4742, Ans. 
5694 + 40 = 14235 rupees, Ans. 


. 615.60 + .80 = 769.5 ducats = 769 ducats 5 carlini, 


Ans. 
7300 + 1500 = $4.862; 4.862 — 4.444 — 422; 422 + 
4,444 — .093, Ans. 


. 868£. 17s. 6d. — 868.875£.; 868.875 x 23.60 = 20505.45 


francs = 20505 francs 45 centimes, Ans. 


. 2640 ~ .18 = 14666.662 lire = 14666 lire 662 centesimi, 


Ans. 

17280 + .186 — 9290377, franes; 929037, — 88128 = 
ATTN FJ, 3 ATTHOq, + 88128 = 54285 per cent., Ans. 
English money at 83 per cent. premium = 4° & 1.085 = 
454 — $4,822; 17000 x 4.822 = $81977.777, Ans. 

16* 
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~ 


ARBITRATION OF EXCHANGES. 
(Art. 504, p. 361.) 


(2.) 
pea eee 
5.20fr. = $1 
Poo T he eet 
OE — 3058,823.% millreas = 3058 millreas 
82358 reas, Ans, 
(3.) 
EXCHANGE DIRECT. EXCHANGE THROUGH PARIS. 
$48 = 1é. $1 = 5.20f. 
2000£. = $9777.77 Ode = 0S 


2000£. = $92380.769 


EXCHANGE THROUGH HAMBURG. 


$ 0.35 = 1 mar. bane. 
182 myb. = (TE. 
2000£. = $9625, 


Exchange through Paris is better than exchange direct by 
$547.008 ; and better than exchange through Hamburg 
by $394.231, 

4. $5000.00 
12.50, } per cent. discount added ; 

$5012.50, exchange value of $5000 at New Orleans, to be 

paid in New York; 

$ 5012.50 

25.0625, 4 per cent. of $5012.50 subtracted ; 
$4987.4375, exchange value of $5012.50 at St. Louis, or 
New Orleans. The exchange being made 
through New Orleans, $4987.4375 in St. Louis will pay a 
debt of $5000 in New York; $5000 x 1.015 — $5075 
= the amount that must be paid by direct exchange ; 
therefore, $5075 — $4987.4875 = $87.56}, Ans. 


» 
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$4.844 = 1£. 
1£. = 12° thalers. 

9760th. = $6698.25+; $6698.25 x 1.005=$ 6731.74+- 
: [Ans. 


. $0.34 1 mark banco. 


2im.b.= 1 ruble. 
= $650. 


eal = 76412 rubles = 764 rubles 7019 kopecks, 
; [Ans. 


. By the question, $1 on Boston = $1.00} on Philadelphia, 
by direct exchange; and $1 on Boston = $1 on Chicago, 
and $1 on Chicago — $0.98 on Philadelphia; conse- 
quently, $1 on Boston = $0.98 on Philadelphia, by cir- 
cuitous exchange; therefore, exchange on Boston through 
Chicago is better than direct exchange by the difference 
between $1.00} and $0.98 = 2} per cent., Ans, 


. 8 guilders = 1 Amsterdam ell, | 


1 ell = #7 = #yd., and 
8 guilders — $3.20, and | ean 03 Yaa 
$3.20 = ayd., or $4.263 —1yd. 
34 thalers = 1 Berlin ell, 
1 ell adel: 2 Tyd., and 
F367 “4 Berlin, 


3h thalers = 34 x .66 = $2.31, 
$2.31 —— tyd., or $ 3.262, = lyd, 


1£. = $4,868; 38 of $4,865 eat e 


$3.65 = lyd., bought in Waa bk England. 


Therefore, Berlin is better for the purchase than Amster- 
dam or England, by the difference between $3.26%, and 
$ 4.262, or $3.65 respectively. 
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(9.) 
$4.80 = 1£. 
1£., = 25} francs. 
7000 frances = $ 


SeEUT Xe 00 Se one. hae 
254 


(10.) 
1£. = 134 guilders. 
Tg. ==~ 2) francs, 
— francs = 1000£. 
ELSA SE — 293331 franes; 29388 — 1462 (4 per 
cent. commission) == 41862 whole gain; 41863 ~ 25000 
(1000£. & 25 = 25000 francs) = 1688 gain per cent., Ans. 


ALLIGATION. 
(Art. 506, p. 363.) 
(2.) (3.) 
$1.00 x 19 = -$19.00 22x 3 = 66 
66 x 40 = 26.40 20 x 3 = 60 
00S at 5.50 6) 126 
70) $50.90 21, Ans, 


$ O27 3, Ans. 


(4,) 
70 x 20 = $14.00 


60x15 = 9.00 
40 x 80 = 32.00 
115) .. 55.00 


GREENLEAF’S ARITHMETIC. 189 


(Arr. 509, p. 365.) 


(2.) 

Ibu. at 45, gain 35 4 , 
804 Ibu. at 75, gain 5 or $0 gaia, 
4 1bu. at 100, loss 20 = 20 loss 


Ibu. at 100, loss 20 = 20 loss 
Ibu. of barley, bu. of rye, and 2 of wheat, Ans. 


(3.) 
== 7 loss. 


Aenea! 


(1 of 24, loss 4 
| 1 of 23, loss 3 
20 te cee a ; 
lof 15, gain5$~ - ae 
1 of 19, gain 1 = 1 gain 
1 part of 24, 1 of 23, 1 of 15, and 2 of 19, Ans. 


(4.) 
1 gal. at 0, gain 75 
1 gal. at 60, gain 15 
75 ) 1 gal. at 80, loss 5 
(1 gal. at 120, loss 45 \ —-90. logs. 
, 8 gal. at 80, loss (8 x 5) 40 J 
1 gal. of water, 1 of 60 cts., 1 of 120 cts., and 9 of 80 cts, Ans. 


— 90 gain, 


(Art. 510, p. 366.) 
(2.) 

20 at = 0, 2000 gain = 2000 gain. 
100 4 Lat175, 75 loss 
i bat, 125,58" 25) loss 
19 at 175, 1425 loss 
19 at 125, 475 loss 
20 gallons of each price, Ans. 


= 2000 logs. 
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8) 
1 at 180, gain 10 — 210 gain: 
10 at 170, gain 200 
190 1 4 at 220, loss 120 
1 at 200, loss 10 = 210 loss. 
8 at 200, loss 80 : 
9 bushels at $2.00; 1 bushel at $1.80, Ans. 


(4.) 
1 at 8, gain 44 
3 at 91, gain 93 == 221 gain. 
4 at 104, gain 8 
1 at13, loss 4 
6 at 134, loss 6 
I at 14, ‘loss 14 | = 224 loss. 
44 at 138, loss 2} 
8 at 14, loss 12 J 


Ans. IIb. at 8 cts., 5$1b. at 13 cts., and 9b. at 14 cts. 


(5.) 
10 of 58, loss 80 = 80 loss. 


1 of 45, gain 5 = 80 pith, 
15 of 45, gain 75 
Ans. 16 bushels of barley. 


(Art. 511, p. 367.) 
(2.) 


(lat 8, gain 7 

| 1 at 10, gain 5 | = 15 gain. 
Lat 12, gain 3 

(1 at 20, loss 5 151 
—— oo OSS. 
2 at 20, loss 10 


1+1+1-+ 8 = 6; sugar at 8, 10, and 12 cents, will be 
each 1 part in 6; and sugar at 20 cents wit] be 3 parts 
in6; of 200 = 838h)b. of 8, 10, and 12 cents; 2 of 200 
= 100lb. of 20 cents, Ans. 
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3.) 
10bu. at 1.70, gain 2.00 = 2.00 gain. 
1 %0| 4bu. at 2.20, loss 1.20 | 9.00 loss 
Sbu. at 2.00, loss 0.80) ~~ ; 
10+4148= 22bu.; 48— 22=— 26bu. Then, as the 
gain on Ibu. at $1.80 equals the loss on Ibu. at $2.00, 
4 of 26 = 13bu. = the quantity -at $1.80, and 13 aE 8 
= 2\bu. = the quantity at $2.00, Ans. 
(4.) 
5lb. = 600z.; 5oz. at 22 carats give a loss equal the gain 
on the 5oz. at 18 carats; and 5+ 5 = 100z,; 60—10 
= 50oz. Then, F 
loz. at 15, gain 5 8 gai 
20 | loz. at 17, gain 3 } ETA? BAM 
4oz. at 22, loss 8 = 8 loss. 
1+1+4=6; 1 of 50 = 8h0z. = the quantity at 15 
carats, and at 17 carats; and 4 of 50 = 33402.; 383) + 
5 = 38402. = the quantity at 22 carats, Ans. 
5. 
As 20 animals were cae a $20, the average price of 
them was $1.00. 
2 sheep at 400, loss 600 
1 sheep at 400, loss 300 
100 4 1 lamb at 50, gain 50) 
1kid at 25, gain 75 | : 
Sees a So f = 900 gam, 
Lkid at 25, gain 75 
14 lambs at 50, gain 700 | 
Ans. 5 sheep, 15 lambs, 2 kids. 


12 '900 Iods, 


MISCELLANEOUS EXAMPLES. 
(Pace 368.) 
(1.) 
Jat 80, gain 1574 
1 at 120, loss 224 ) 
na = 1574 loss. 
6 at 120, loss 185-3 


6 + 1 =7 men at $1.20, Ans. 


97k 
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2. 5000 rix dollars 12 skillings = 5000} rix dollars; 50004 
xX 1.06 = $5300.265, Ans. 


3. If Sanford remits the amount, he buys a bill at Liverpool 
on New Orleans, and pays 10 per cent. premium; but if 
Lassale at New Orleans draws on Liverpool for the 
amount, he receives the amount at only 8 per cent. pre- 
mium ; therefore the difference is the difference between 
1£. at 10 per cent. premium ($ 4.888) and 1£. at 8 per 
cent. premium ($4.80) = $4.888 — $4.80 —$ 0.088, 
and this difference multiplied by 15002; then $0.088 x 
15002 = $133.40, Ans. 


4. $1.56 is a gain of 20 per cent.; therefore $156 + 1.20 — 
$1.30, the actual value of the mixture; hence, 
130 17 at 126, gain 68. 
7 at —— loss 68. 
That is, 7 gallons cost so much that the loss, when sold at 
130, was 68; then 68 + 7 = 98cts. loss per gallon; 
and $1.30 + $0.09 = $1.3893, Ans. 


5. 100 ounces 20 tari 10 graini = 100.684 ounces; 100.684 
x 2.40 = $241.64 + 16 = 1510.25 lire = 1510 


lire 25 centesimi, Ans. 


6. 20 U.S. gal. = 1 eimer of Sweden. 
3 eimers of S. = 4 eimers of Trieste. 
24 ecimers of T. = 9 ahms Danish. 
83 ahms D. = 5 carri of Naples. 
12 carri of N. = —— U.S. gal. 


ZOWSB > 24 SG BOON Le 
Lea SIRS 1b 
(value of 1 ducat) = $2534.40, cost of 12 carri of wine. 
Again, 
20 U.S. gal. = 1 eimer of Sweden. 
3 cimers of 8S. —= 4 cimers of Trieste. 


170 eimers of I, = U.S. gal. 


— 8168gal.; 3168 x $0.80 


~I 


POS her 
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170 
20x 3x lv == 2550gal. ; 2550 x $0.847 (the value of 


1-4 
1 florin 45 kreutzers in U.S. money) = $ 2164.311, cost of 
170 eimers of Trieste; hence, 12 carri of wine will cost 
$2534.40 — $2164.311 = $370,082 more than 170 
eimers of Trieste of wine, Ans. 


. 60s. = 3£.; 3 &K 480 = $14.40; $14.40 + 8.25 (bu. 


in qr.) = $1.74,4, the limited cost of a bushel delivered 
in Liverpool; this sum dess the freight will be the limited 
cost of a bushel in Baltimore; 12d. = 12, of 1£., of 
$4.80 = $0.24; then, $1.74,6 — $0.24 = $1.50, 
Ans. 


. 87 + 1.16 — 75 ets., the actual value of the mixture. 


Since there is a difference of 12 cts. per pound in the two 
ingredients of the mixture, 11 pounds cancels eleven parts 
of the difference, and the 5 pounds cancels five parts of 
the difference ; therefore, 14 of 12 (the amount cancelled 
by the 11 pounds) must be deducted from 75 in finding 
the value of the 5 pounds per pound; 75 — 13 of 12 = 
662 cts., the value of each pound of the 5 pounds; 75 + 
+; of 12 = 783 cts., the value per pound of the 11 
pounds, Ans. 


INVOLUTION, 
(Art. 515, p. 370.) |}. 24s" 
512. |6. | 15625. 
1024, |7 1642444 
az. |8 289475249. 
5048. 9 000004100625, 


1) 


194. 


PAC ae ee eS 


CARH 


KEY TO 
(Arr. 516, p- 370.) 9. 96889010407 
2097152. |10. 21767 82336. 
40353607. 11. 205891132094649-+. 
60466176. |12. 363.691179-+. 
281950621875. 

is 1ST Ape 
725° |13, 1.800943-+. 
22071204. 1101892 
36372961. eae 

EVOLUTION. 

EXTRACTION OF THE SQUARE ROOT. 
(Art. 525, p. 376.) 12. 14 
1856. | 13. 93. 
999. | 14. 1938 
Bre 1.4. 
15.3. | 16. 81. 
61.| 17. 27. 
~ .027.| 18. 64. 
4.16. | 19. 3105671. 
ae. 
(Arr. 526, p. 378.) Ao OP 7489893 8 
2.52984. 5. 19.3132079-+. 
1.41421+.| 6. 2.98831055-1. 
EXTRACTION OF THE CUBE ROOT. 
(Art. 529, p. 383.) 

426.) 9, 478, 
5.| 10. Fee 
4.39.| 11. ag. 
379. | 12. 327. 
392. | 13. 4968. 
.899. | 14. 7583. 
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(Arr. 530, p. 383.) 

7 1.2599-L., | 3. 1.442249, 
2. 2.2239-1, | 4. 2.080083882301904--. 
EXTRACTION OF ANY ROOT. 

(Arr. 532, p. 384.) 


(2.) (3.) (4.) 
*3)998001 *2)262144 *3)43046721 
3)332667 2)131072 3)14348907 
*3)110889 2)65536 3)4782969 
3)36963 ¥2)32768  - 3)1594323 
#3)12321 2)16384 ¥3)531441 

3)4107 2)8192 3)17714T 
*37)1369 #2)4096 3)59049 

37)37 2)2048 3)19683 

és 2)1024 *3)6561 
3x33 x 37 = 999, *2)512 3)2187 
[Ans.  2)256 3)729 
2)128 3)243 
#2)64 *3)81 
2)32 8)2 
2)16 3)9 
#2)8, 3) 
2)4 if 
22 —8%8x8x3= 81, 
AY [ Ans. 


2x%2K2K2X2XK 2 = 64, Ans. 
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(5.) 
*3)14348907 
3)4782969 
3)1594323 
3)531441 
3)177147 
#*3)59049 
-8)19683 
3)6561 


3)2187 


8)729 


#3) 243 


3)81 


3)27 


KEY TO 


(6.) 
*5)11390625 
5)2278125 
5)455625 
5)91125 
5) 18225 


5)3645 


*3)729 


5243 
3)81 


3)27 


5 x 3 = 15, Ans. 


3x 3 & 3 = 27, Ans. 


HORNER’S METHOD OF EXTRACTING ROOTS. 
(Art. 533, p. 387.) 


(3.) 


1a 


9 
9 
18 
2700 
876 
38076 
392 
846800 
6156 
8 3852956 
4 6192 
35914800 
72709 
85987509 


146738 
12304 
2369648 
2117786 
2519125638 
251912563 


5) C9 op) 09 CO 


ko 


(Carried up.) 


6 


0 41673648563(3467, Ans. 
27 


(Brought up.) 
1082 


10380 
7 


10387 


(4) oe8 
0 0 ° 48614208(852, 
8 9 27 [Ans. 
ny 9 16614 
gee 18 15875 
6. 2700 “739208 
8 475 739208 
90 8175 
5 500 
95 367500 
mo) 2104 
100 369604 
4 
1050 
2 
1052 
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(5.) 
0 0 
1 1 
1 f 
1 2 
2 30000 
1 301 
300 30301 
1 302 
301 30603 
1 18 
302 3078 
18 
303 3096, 
(6.) 
Ave RIG STR 4 256 
4 16 »-64 256 
4 $2 19% 1024. 
8 48 256 12800000 
4 48 884 3625625 
12 96 640000 16425625 
4.6 64-—* 85195 
16 16000 725125 
4 1025 
200 17025 
5 
205 


1.05(1.016397, Ans. 
1 


50000 
30301 


19699 
18468 


1231 
929 
302 
279 

23 
22, 
1 


184528125(45, Ans. 
1024 
82128125 
82128125 
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(7) 
0 0 0 100(3.162278, Ans. 
3 9 27 81 
3 9 27 190000 
8 18 81 113521 
6 27 108000 7647900 
a 27 5521 7360080 
9 5400 113521 287820 
3 121 5643 252672 
120 5521 1191640 35148 
rt 122 35040 25294 
21 5643 1226680 9854 
123 35484 8853 
122 5766 1262164 1001 
1 74 120- 1012 
123 5840 126336 
1 74 120 
124 5914 126456 
oes 74 1- 
5988 12647 
(8.) 
0 0 0 0 6561(5.7995466, 
5 25 125 625 8125 r 
5 25 125 625 343600000 
5 50 375 2500 289192057 
10 75 500 31250000 544079438 
5 "5 750 10068151 49025772 
15 150 1250000 41313151 5882171 
5 100 187598 11466854 5073030 
20 25000 1487593 62780005 309141 
5 1799 200529 169308: 282755 
250 26799 1688122 5447308 26386 
7 1848 213898 171986 29624 
267 28647 1851930 5619244 3762 
7 1897 292: 1745° 3394 
264 80544 18812 568670 368 
7 1946 292 1745 389 
271 82490 19104 565415 29 
Tod Wick 292 10: 
278 19396 56551. 
v5 an - 
285 56561 


Ans, 
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APPLICATION OF POWERS AND ROOTS. 


(PacE 392.) 
A/ 141376 = 3876, Ans. 


2. 1760 x 9 = 15840; »/15840 = 125.857-+4 feet, Ans. 


=I 


13. 


14. 


15. 


144 x 144 = 20736; 64 «x 64 = 4096; 20736 — 4096 
= 16640; ,/16640 = 128.99+ feet, Ans. 


. 20 x 20 = 400; 16 X16 = 256; 12% 12 = 144; 400 


41 256 + 144 — 800; »/800 = 28.284 feet, Ans. 


. 40 x 40 = 1600; 1600 +4 = 400; ,»/400 = 20 rods, 


Ans. 


. 60: 90: : 66% = 4856 : 6534; 4/6534 = 80.83-+4 rods, 


Ans. 


: 2h: Bh. : (2)? —= 38, = 25625 : 84875; -n/ 84875 = 


-918-+-inch, Ans. 
2? — 4: 1.57 = 2.25: : 50m. : 28m. 7hsec., Ans. 


4~4x3—=48:6*6x2=72:: 4h.: 6h, Ans. 


. 40 « 90 = 3600; »/3600 — 60, Ans. 
eekt e280 = 625.; 4/625 = 25lb., Ans. 
. 2:3:: 2400: 3600; »/3600— 60 trees in length. 38: 


2:: 2400 : 1600; »~/1600 — 40 trees in breadth. 60 
—1=59 *7=—4138; 40—1 = 39 & T= 278; 4138 
< 273 = 112749 square yards, Ans. 

50 —2—25; 257=— 625; 625 — 600 — 25; »/25— 
5; 25 +5 = 380 years the older; 25 —5 = 20 years 
the younger, Ans. 

128 « 128 = 163884; 72 x 72 — 5184 + 16384 = 
21568; /21568 = 146.86-+ miles, Ans. 

100 x 100 = 10000; 70—5=65; 65 x 65 = 4225; 
10000 — 4225 = 5775; »/5775 = 75.993420-+ ; 80 
x 80 = 6400; 50 —5 = 45; 45 x 45 = 2025; 6400 
— 2025 = 4375; a/4375 = 66.1438782+4 ; 75.998420 
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+ 66.148782 = 142.187202 x 142.137202 = 20202- 
984192388804; T0—50 = 20; 20 x 20=— 400; 20202- 
9841923888044 400 —20602.984192388804; ,/ 20602- 
984192388804 = 143.5387306+ feet, Ans. 
16. /16=—4; 44+4= 48; 48 +2 = 24, the larger num- 
ber; 44 —4 — 40; 40 + 2 = 20, the smaller, Ans. 
17. Let A B represent the height of the tree, E the top of the 
a stump, C the point on which the top of the — 


tree will fall. As the tree will rest on the _ 


stump, it is evident that A E will be equal 
to C E.. By drawing D K at right angles to 
A C, it is evident that A D will be equal to 
D CG; that is, the line A C is bisected in D; 
therefore we have two similar triangles, A B 
Cand A DE. This is evident from the fact 
that each of these triangles has one right 
c B angle, and that the angle A is common 
to both triangles. ‘Therefore, as A B is to A C, so is A D to 
AK. If, then, we take A E from A B, the remainder, E B, wili 
be the answer required. 


FIRST OPERATION. 

AB = 80; BC = 40; by Art. 5385,A C=r/ A BPE 
BOG =A 80? + 40? = »/ 8000; and AD=4A C= 
A 40% + 207 = »/ 2000. Then, by Art. 539, AB:AGQ:: 
AD :AK,and A B?: AC?:: A D?: A EB’; hence, 6400 : 
8000 : : 2000 : 2500, and »/ 2500 = 50. Therefore, 80ft,— 
5Oft. = 380ft., Ans. 


BY ALGEBRA, 
Let x represent B H, 80 —2— CH, and 40 —CB. Then 
2 
80 —z— 2*— 40°; 6400 — 16z + a? — 2? — 1600. And 
160z = 6400 — 1600 = 4800. 
x = 80 feet — B H, Ans. 
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SECOND OPERATION, 

80 feet evidently equals the length of the part broken off and ° 
the stump together. The distance from the bottom of the tree to 
the point on which the top may fall, 40 feet, represents the base of 
a right-angled triangle, of which the part of the tree broken off is 
the hypothenuse, and the part left standing on the stump is the 
perpendicular. Then, according to Arv. 353, 40? — 1600 + 80 
= 20; 80 — 20 — 60; 60 + 2 — 80 feet, Ans. 

18. 400 x 400 — 160000; 160 x 160 — 25600; 160000 — 
25600 = 134400; »/134400 = 366.6 — 50 = 316.6, 
Ans. 

19. 70 x 70 = 4900; 40 x 40 = 1600; 30 x 30 = 900; 
4900 — 1600 = 3800; ,»/3300 = 57.4454 ; 4900 — 
900 = 4000; »/4000 = 63.245 + 57.445 — 120.69+ 
feet, Ans. 

20. 35 & vs = cha: Lin. : : 450lb. : 45000lb., Ans. 

21. 10 acres = 435600 square feet; »/435600 = 660 feet 
= each side of the square plat; 660 + 6 = 110 = the number 
of vines in each row, and also the number of rows, in the square 
order; 110 « 11012100 =the number of vines, in the 
square order. 

In the quincunx order, the vines are disposed in the form of 
equilateral triangles; the distance between the rows, therefore, 
must equal the altitude of such triangles, having 6 feet for each 
of their equal sides. Hence, 6? — 3?== 27; »/27 = 5.196-+ feet 
=the distance of the rows from each other; 660 ~ 5.196 — 
427 — the number of rows in the field; and the number of vines 
will be the same as in the square order. Therefore, 127 « 110 
— 13970 =the number of vines in the quincunx order; and 
13970 — 12100 — 1870 = the number more of vines in the 
quincunx than in the square order, Ans. 

In the square order no vine need be set nearer than 3 feet of the 
edge of the plat, and in the quincunx order nearer than 1} feet of 
the edge of the plat, and answer the conditions of the question. 


22. 40 x 40 = 1600; 4x 4=16; 1600 —16= 1534; 
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1584 +4 — 396; 396 x 3 = 1188; 1188+ 16 = 1204; 
A/ 1204 = 34.698; 40 — 84.698 = 5.302; 5.302 + 2— 
2.65lin., the part A will grind off. 1204 — 396 = 808; 
A/ 808 = 28.425; -84.698 — 28.425 = 6.273; 6.273 + 2 = 
—8.136-in., the part B will grind off. 808 — 396 = 412; 
A/ 412 = 20.297; 28.425 — 20.297 — 8.128; 8128+ 2— 
4.064in., part C grinds off. 412 —396 = 16; »a/16=—4; 
20.297 — 4 = 16.297; 16.297 + 2 = 8.148-+in., part D will 
grind off, 

Ans. A, 2.65lin.; B, 3.186-Lin.; C, 4.064in.; D, 8.148+in. 

23. 493 feet — 49.625 feet; 49.625 ~ 144 — 7146 square 
inches; 1.5 * 1.5 * 2=—4.5; 7146 — 4.5 = 7141.5; 7141.5 
+ 6 = 1190.25; ,/1190.25 = 34.5; 34.5 +. 1.5 = 36 inches, 
Ans. 

To understand the operation of this question, we will take six 
small square pieces of board, each of the same dimensions, and 
with these we will construct a cubic box; but, in so doing, we 
shall find that we need two small cubes, each of which is of the 
thickness of the board or plank used. 

Now, if the box, after being completed, was a cube whose sides 
measured 386 inches each, and if the board was 1} inches thick, 
it would require 7146 square inches of the board to make the 
box, as the pupil can readily perceive. 

But our box was made of six square pieces of board and two 
small cubes, each measuring, in the present case, 14 inches square. 
If we deduct the contents of these two squares, = 1.5 x 1.5 x 
2 = 4.5 square inches, from the superficial contents of the board, 
= 7146 inches, we have 7146 —4.5 = 7141.5 square inchés 
remaining; and if we divide these inches by 6, we have the su- 
perficial contents of one of the square boards of which we make 
our box. Thus, 7141.5 + 6 == 1190.25. The square root of 
this number, ,/1190.25 = 34.5. will be the width of each board. | 
To this number we must add the thickness of the board, 1.5 
inches, and we have the answer, 34.5 + 1.5 = 86 inches. 

24. 223% feet — 223% «x 144 = 3242 square inches; 2.5 X 
2.5 = 6.25 inches; 8242 — 6.25 — 8235.75; 8235.75 +7 = 
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462.25; 4/462.25 = 21.5; 21.5 + 2.5 = 24 inches, the width 
of the box; 24 + 2 = 12 inches, the height; 24 «2 = 48 
inches, the length. 

From each of these numbers we subtract 5 inches, the thick- 
ness of the two sides of the box; 12—5=7; 24—5—19; 
48 — 5 — 48. The inside dimensions of the box will therefore 
be 7, 19, and 43 inches; and its contents will therefore be 7 & 19 
>< 43 = 5719 cubic inches, Ans. 

To understand the above operation, we will construct a box 
that shall be twice as wide as its height, and twice as long as its 
width. With the materials used to construct this box the pupil 
will find that he can construct a cubical box whose sides will 
measure half the length of the former box. And, if it be con- 
structed as the box in question 44, there will be material remain- 
ing sufficient to make one of the sides, after deducting the square 
of the thickness of the plank. Thus, if our box was 12 inches 
high, 24 inches wide, and 48 inches long, and was made of a 
plank 24 inches thick, it would require one whose superficial con- 
tents were 3242 inches. From this sum we deduct the square of 
the thickness of the plank, 2.5 & 2.5 = 6.25 inches; 3242 — 6.25 
= 3235.75 inches. This sum, as we have before shown, is suff, 
cient not only to construct the cubical box, but there will be 
sufficient remaining, wanting the square of the thickness of the 
plank, to make another, similar to one of the six squares of which 
we made the box. This will be evident, if the box be cut into 
two parts, and one of them placed on the other. Therefore, we 
divide 3235.75 by 7, because there are materials sufficient for 7 
squares, and the quotient is 462.25. The square root of this 
number is the length of one of the squares of which the box is 
made. ,~/462.25 = 21.5 inches. To this number we add the 
thickness of the plank, and we have the width of the required 
box. 21.5 + 2.5 = 24 inches, width of the box; 24+-2= 
12 inches, height ; and 24 x 2 = 48 inches, length, Ans. 


We have copied, by permission, from the Massachusetts Teacher, 
the following illustrations, with diagrams, of the 28d and 24th 


problems. 


\ 
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(23.) 

eee; Fig. 1. Suppose the 6 pieces of which the 

ON /| box is made to be so arranged (Fig. 1) 
/) that the edges of the top, bottom, and 
sides, will appear at the ends, as in the 
shaded parts about H; and that the 
gy edges of the top and bottom will ap- 
pear at the sides, as in the shaded parts 
above and below 8. 

The external area of each face of the box may be considered 
as divided into, 1st, a large square, as at Hi; 2d, 4 strips, one on 
each side of the large square, having each a width equal to the 
thickness of the board (1}in.), and the same length as one side of 
the large square; and 3d, 4 small squares, each having, for the 
length of a side, the thickness of the board. In the 6 faces of the 
box, then, there are 6 large squares + 24 strips + 24 small 
squares. 

But the shaded parts, though forming part of the external area 
of the sides and ends, do mot form part of the side and end preces 
of the box,* and are not to be reckoned as consuming any part of 
the surface of the board. If, then, from the large squares, strips, 
and small squares, that make up the whole external area of the 
box, we deduct 12 strips (2 for each side, and 4 for each end), and~ 
16 small squares (4 for each side, and 4 for each end), we have 
left 6 large squares + 12 strips -- 8 small squares = the area 
of the board = 493sq. ft. = 7146sq. in. 

From this deduct the area of the 8 small squares ( (14in.)? x 8 
= 18sq. in.) and we have 6 large squares +- Ta. 2. 

12 strips = 7146sq. in. — 18sq. in. == 7128 | Go 

sq. in. Divide this by 6, and we find one 
large square + 2 strips 7128sq. in. = 1188 
sq. in. This large square and the 2 strips may | "8° Sauare. 
be arranged as in Tig, 2, which will be an 
exact square, if we fill the corner © (1$in.)? 


Strip. | Cc 


“dig 


A B 


* Notice the difference between the side and side piece, and the end and 
end piece, of the box. 
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= 2}sq.in. Then 1188sq. in. + 21sq. in. = the area of the 
square (Fig. 2) completed = 47,81sq. in. Then, ,/#% sq. in 
= §Sin. = length of one side of the square, or the line A B. 
This, it is evident (see Fig. 1), is 1jin. less than the length of a 
side of the box; therefore, §%in. + l}in. = 36in., the length of 
one side. 


Let, in Fig. 3, 
ZF the shaded parts 
about E E repre- 
+ sent the edges of 
E the top, bottom, 
‘a sides, at the end of the box ; ana the shaded parts above and 
below S §, the edges of the top and bottom, at the side. These 
" shaded parts represent the thickness of the plank, and form part of 
the external area of the side and end of the box, but no part of the 
side and end pieces. 

If we draw the line A B vertically across the middle of the end 
of the box, the whole end is divided into 2 equal squares; but, 
taking away the shaded portions, it is evident that the end prece 
is not divided by this line into squares, since we have diminished 
each square of the end in one direction by twice the thickness of 
the plank, and in the other by only once its thickness. 

To get two equal squares in the end piece, let there be marked 
off on each side of A B, by dotted lines, two strips, each as wide 
as the plank is thick. We may now suppose the exd of the box 
(not the-end piece) to be divided into, Ist, 2 large squares, H and 
E; 2d, 8 strips, each equal in length to the side of a large square, 
and in width to the thickness of the plank (24in.); and 38d, 8 
small squares, each having its side equal in length to the thick- 
ness of the plank. Since the box is twice as wide as it is high, 
and twice as long as wide, the area of an end is doubled in a side, 
and quadrupled in the top or bottom, Then an end, a side, and 
the top or bottom, contain 7 times as many large squares, strips, 
and small squares, as an end; that is, 14 large squares + 56 


18 


206 KEY TO 


strips + 56 small squares ; and both ends, both sides, and the top 
and bottom, or the whole external area of the box, = 28 large 
squares + 112 strips + 112 small squares. 

But these exceed the area of the 6 pieces of which the box is 
made, by the strips and small squares in the edges of the top and 
bottom at the sides, and of the top, bottom, and sides, at the ends. 
Referring to Fig. 3, and noticing that the strips marked off by 
dotted lines are part of the pieces in which they are found, and 
not to be deducted, we see that we must deduct, for each side, 8 
strips and 16 small squares; and for an end, 6 strips and 8 small 
squares; or 28 strips and 48 small squares for both sides and both 
ends. Subtracting these from the large squares, strips, and small 
squares of the whole external area of the box, we have 28 large 
squares + 84 strips + 64 small squares = the area of the 6 
pieces = 228%sq. feet. = 8242sq. in. From this deduct the 64 
small squares ( (2hin.)? X 64 = 400sq. in.), and we have 28 
large squares + 84 strips = 8242sq. in. — 400sq. in. = 2842 
sq. in. Divide by 28, and we find 1 large square + & strips = 


2842 j — 203 1 
2S eeSq. In. = “9 2sq_ 710. 
This large square and the three strips may Fic. 4. 

be arranged as in Fig. 4; namely, a strip } Strip. 
and a half on each of two adjacent sides of Strip. e 
the large square. This will be an exact : 
square if we fill out the corner ©, which en 

2 5 tc = Large Square. | § |Z 
contains a square each side of which is one jos |= 
and a half times the width of a strip 
(24in. K 14 = 48in.). Adding this small p ¥ 
quar Lhin.)? == 2258q.)i ‘ : 
square ( (4fin.)’ = 22,>sq.)in.), we have 29%sq. in. + 225sq, 
in. = 1$¢%sq. in, = arca of the square Fig. 4, completed. Then 
A/ 15498q. in, == 43in. = length of a side of the square, or the 


line DF. 

Comparing this with Fig 8, we see it wants half the thickness 
of the plank (25m. + 2 = L}in.) of being the external height 
of the box. Then, 4°in. + 1din. = 48in. = 12in. = external 
height of the box; 12in. X 2 — 24in. = external width of the 
box; and 24in. X 2 == 48in. = external length of the box. 
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Subtract from each of these dimensions twice the thickness 
of the plank, and we have 12in. — 5in. = Tin. = internal 
height of the box; 24in. — 5in. = 19in. = internal width of the 
box; 48in. — 5in. = 43in. = internal length of the box, and 
the product of the internal dimensions = 5719 cubic in. = the 
contents of the box. 


25 


26. 


27. 


29. 


30. 
31. 
382, 


83. 


3x3xX3 = 27:6-« 6 x 6 = 216:: 4b. : 32lb., 
Ans. 

Ixlixi=1:385>x« 85x 38.5 = 42.875 :: $120 
: $5145, Ans. 

ft. 10in. = 70in; 1Oft. 43in. = 124.6in.; 70 «x 70 x 70 
= 343000; 124.6 « 124.6 « 124.6 — 1934434.936 ; 
343000 : 1934434.936 :: 180Ib. : 1015.1+-]b., Ans. 


3. Ob. : 2000lb. :: 4 x4 & 4 = G4in. : 64000; 


A/ 64000 = 40in. — 3ft. 4in. high ; 

Nb. : 2000Ib. :: 3X 8X 8 = Qin. : 27000in. ; 
K/ 27000 — 30in. = 2ft. Gin. wide ; 

2. = 2000Ib. =: 4X 4 KE = & + 1888; 
K/ 1999 — 19 — 24in. thick, Ans. 

12096 ~— 56 = 216; ,/216 = 6; 56 x 6 = 336; 
336 « 6 = 2016; 336 and 2016, mean proportions ; 

Then, 56 : 336 :: 2016 : 12096, Ans 

5 & 5 *5 = 125ft. : 20 x 20 « 20 = 8000ft. : : lewt. 
: 64cwt., Ans. 

6 x 6 x 6 = 216f. : 10 x 10 » 10 =-1000ft. :: Ida. 
: 4.629-+-da., Ans. 

6x6 &* 6 = 216f.:8« 8 & 8 = 512ft. : : GOO. 
: 1422.2 lb., Ans. 

5x5 x 5 = 125; 125 + 4 — 81.25; 125 — 31.25 — 
93.75; A/93.75 = 4542+; 5 — 4.542 — 45-+in,, 
the first woman’s share. 938.75 — 31.25 = 62.50; 
K/62.50 = 3.968; 4.542 — 3.968 — .57-++in., share 
of the second woman. 62.50 — 31.25 = 31.25; A«/31- 
25 = 3.149; 3.968 — 3.149 — .82-Lin., third woman’s 
share. 3.149-+in., fourth woman’s share. 
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34. If Wells have 100 per cent., Rowe will have 108 per cent., 
and Northend 110 per cent. But Pierce has 10 per cent. 
more than Rowe; therefore he will have 108 « 1.10 = 
118.8 per cent. 118.8-+ 108 + 100 + 110 = 436.8; 
5 tons = 100cwt. : 

Then 436.8. : 118.8 :: 100cwt. : 2744 cewt. for Pierce. 

And 436.8 : 108 :: 100cwt. : 24198cewt. for Rowe. 

And 436.8 : 100 :: 100cwt. : 22244cwt. for Wells. 

And 436.8 : 110 :: 100cwt. : 25,4°-cwt. for Northend. 

To find the feet in height that each must take, we adopt the 
following rule, and gay, As the relative value of all their 
shares is to the relative value of each share, so is the cube 
of the height of the pyramid or stack to the cube of the 
height of each man’s part of the stack. But we are to 
compute from the top of the stack each time, and then ~ 
subtract as in the following process : 2 

16 x 16 xX 16 = 4096ft., cube of the height of the stack. 
436.8 : 118.8 :: 4096 : 1114.02197; 4/1114.02197 
= 10.366-+ft. in height for Pierce. 

436.8 : 118.8 + 108 = 226.8 : : 4096 : 2126.76923076 ; 
x/ 2126.76923076 = 12.859-++ from the top of the 
stack. From this number we subtract the height of 
Pierce’s stack, 12.859 — 10.366 = 2.498ft. for the 
height of Rowe’s stack. 

436.8 : 118.8 + 108 + 100 = 326.8: : 4096 : 8064- 
49816849 ; 4/3064.49816849 = 14.525 from the top of 
the stack. From this we subtract the height of the other 
two stacks; 14.525 — 12.859 = 1.666ft. for the height 
of Wells’ stack. 

If from the height of the stack, 16ft., we subtract the last 
root, we have the remaining height of the stack for North- 
end; thus, 16 —14.525-+ = 1.474ft., height of North- 
end’s stack, 


Norr. —'The decimals in the answer to the above question will vary 
according to the degree of accuracy required. . 
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ARITHMETICAL PROGRESSION. 
(Aur. 557, p. 396.) 


= be 2y., Ans. 
45 — 5 
See 4m., Ans 
(Art. 538, p. 897.) 
2 r y + 1 = 12da., Ans. 
, Rh bi, An. 
(Art. 559, p. 398.) 
lid * 17 = 884, Ans. 


2 


. 820 « 30 = 9600 = rods in 30m.; but there will be one 


more stone in this distance than there are rods, because 
there will be a stone at each end of the 30 miles. The 
man must travel 2 rods to bring the first stone to the 
basket, and 60 miles and 2 rods to bring the last stone ; 
wherefore the following formula: 


eee 
19202 -% ee — 92188802rd. — 288090m, 2rd., Ans. 


(Arr. 569, p. 398.) 


a re == 528, sum of the series, Ans, 


618 X6 x 618—6+ 12 
2S. 12 
18* 


= $162.24, Ans. 
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(Art. 561, p. 399.) 
100010000 ~« 2 


pa Oe  DOOOO aD Aria 
T0000 arent 
528 « 2 45 —3 F 
8. ny oe 3 = $45; mae ae $2 difference, Ans. 
(Arr. 562, p. 400.) 
2. # = 9, common difference. y, 
As there are 6 terms, the third and fourth are required ; 
419+ 9 = 22, the third term; 22+ 9= 31, the 
fourth term, Ans. 
3. ae = 12, the common difference. 
20 + 12 = 212; ae tad = ge 234 + 12 = 25; 
25 + 13 = 262 + 1% = 281... 212, 234, 25, 
262, and 284, eh 
GEOMETRICAL PROGRESSION, 
(Arr. 565, p. 401.) 
2. 5 871 = 3645, seventh term, Ans. 
3 72 8 fir * 
= ave 7° irst term, Ans, 
885785 885735 
4. 3Pal = 77147 = 5, twelfth term ; 
5 x 8 = 15, eleventh term; 15 * 8 = 45, tenth term, 
[ Ans, 
5. 5 + (A) = 5 + 74,5 = 3645, first term, Ans. 
6. 50 * 1.067 = 68. 123848, last term, Ans. 
7. 2 2° — $10787418.24, Ans. 
8. $160 x 1.067! = $ 226.963805796096, Ans. 
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. $3800 < 1.05°71 = $443.23,6+.,. Ans. 
10. 


$100 1.06" = $ 574.84911729132501162641063323- 
10802645846357252196069357387776, Ans. 


(Art. 566, p. 402.) 


4:06" 1 : 

- W061 Xx 50 = 218.7308, sum of the series, Ans. 
910 
5 : rT * 10 = $109951162777.50, Ans. 
See 2—i1—4=1]1, Ans. 


8. By examining this question, we find there have been 21 


10. 


* 1328600 — 885735 
mae) £9048 2048 xX 2—1 


deposits. The amount of the last deposit is $10.60, the 
$10 being on interest only one year. The last but one is 
$11.236. The last but two is $11.91016. The last but 
three is $12.6247696, and soon. Thus we have a regu- 
lar geometrical series, the ratio of which is 1.06, the first 
term $10.60, the number of terms 21, to find the sum of 
all the series. 


1.062 — 1 
= 2 
FDS X 10.60 = $423,922 +, Ans, 


.008 = z85y3; -000497133 = 15273300, the first term; 


zoodo00» the ratio. 
ee 1 — .999999 . 437133 2 ae — 
LI00000 | ide ee 10 is 0000000 * 1000000 — 
3300000 3 497133 8 
BIVITTOIVIDODTD — FesIGG00Ts eDINg000 1 TY0o 


See Pia ei 
= 988583830 = ates Ans. 


10 + (1 — ) = 10 + +, = 100 miles, Ans. 
(Art. 567, p. 403.) 
512 +1=— 512; 2/512 = 2 ratio, Ans, 
eel oe = 8 ratio, Ans. 
z= 2 ratio. ee ee $4095 debt, 
[Ans, 


212 


So OSS 
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(Art. 568, p. 404.) 
128 + 4 = 256; X/256 = 4 ratio; § K4=2;2xK4 
—8;8x%4= 82. 2, 8, and 32, Ans. 
9187 + 3 = 729; 4/729 = 3; 3x3 =9; 9X d= 
27; 27K 3=81; 81% 38 = 248; 2438 x 8 = 729. 
9, 27, Sl, 248, and 729, Ans. 


(Art. 569, p. 405.) 
20480 +5 = 4096 = 4°; 6+ 17, Ans. 
2048 + 1 = 2048 = 2"; 11 + 1—12 months, Ans. 


ANNUITIES. 
(Art. 574, p. 408.) 


So x $500 = $2818.5464, Ans. 
ee x $80 = $882,125, Ans. 
eee X $1000 = $19295.68, Ans 
re oa X $30 = $196.50, Ans. 
Soe s $150 = $3875.63, Ans. 


(Art. 575, p. 409.) 
$ 6.801692 « 100 = $680,169, Ans. 
$ 5.786373 x 200 = $1157.274, Ans, 
$13.331709 « 500 = $6665.854, Ans. 
$ 7.360087 & 500 = $3680.048, Ans. 
$12.561102 x 80 = $1004.888, Ans 


oO 


~ 
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(Art. 576, p. 409.) 


. $963 + .06 = $16050, Ans. 
. $6335 + .07 = $90500, Ans, 
- $1200 + .05 = $ 24000, Ans. 


(Art. 577, Dp. 410,) 


. $11.469421 — $6.801692 — $4. ig $4.667729 x 


350 = $1633.705, Ans. 

$13.590326 — $6.732745 = $6.857581; $6.857581 «x 
70 = $480.03, Ans. 

$240 + .06 = $4000, the present worth of $240 in 
perpetuity. 

$16.617546, the present value of an annuity of $1, due 
100 years hence. 

$16.617546 « 240 — $3988.211; 

$4000 — $3988.211 — $11.789, Ans. 

or, 
$1.06 — $339.302084+. 
$4000 + 339.302084 = $11.789, Ans. 


(Arq. 578, p. 411.) 
$ 3680.04 + 7.360087 = $500, Ans. 
$ 882.12,5 + 11.026564 = $80. Ans. 


4, $279 + 6.975319 = $40, Ans. 


PERMUTATIONS AND COMBINATIONS. 
(Anr. 581, p. 412.) 


21«x2x3x4>x5 x 6 = 720 changes, Ans. 


1~x2Kx3xK4x5x6x*7xK 8X9 Xx 10 = 3628800 
days, Ans. 


md sqecca «4 Cb KT 8x9 XK 10-K 11 & «12 


= 479001600 changes. 365d. 5h. 49m, = 525949 min- 
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utes; 479001600 + 10 = 47900160 minutes; 47900160 
+ 525949 = 91y. 38801m. = 91y. 26d. 22h. 41m., Ans. 

5, be ax 3 KAKO KORTE EX 10 eae 
x18 x 14>*15 * 16x17 X18 «19 KK 20 KF 
XK 22 « 23 x 24 x 25 x 26 = 40329146112660563- 
5584000000 changes, Ans. 


(Art. 582, p. 412.) 
2. RSSe Rare, (eres 
3. 26 x 25 «24 x 23 & 22 21 = 165765600, Ans. 
(Arr. 583, p. 413.) 
9, 1xX9X8xXIXGXd5 XA _ 720 
LT K2%3R4AKGXO XA 6 
100 x 99 x 98 x 97x 96 xk 95 x 94 « 93 x 92 x 91 = 


= 120, Ans. 


e EK BX Ei XK OSES SSDS = 
628156509555294720 : a 
———sengeqgi ee $ 173103094564.40, Ans. 

ANALYSIS BY POSITION. 
(Art, 587, p. 414.) 
(2.) (3.) 
Supposed number, 120 Supposed number, 36 
4 of 120 —=— Ae 4 of 36 = 18 
4 of 120 = 380 4 of 36 = 12 
70 1 of 36 = 9 
Result found, 50 Result found, 75 
50: 60:: 120: 144, Ans. 75: 125 : : 36 : 60, Ans, 
(4.) (5.) 
O’s assumed age, 20 Assumed sum, $400 
Bisiage = == 60 1.60 
A’s age = 120 Amount for 10 yr., $640.00 
200 640 : 560 : : 400°: 350, Ans. 


200: 140: : 20: 14, O's age; 
14 X 3 = 42, B’s age; 42 x 2 = 84, A’s age, Ans. 
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(Ant. 588, p. 415.) 
2. First suppose each laid out $500; then 


4)$ 500 $500 
125 225 
625 = A’s money. 275 = B’s money. 


Then, by the question, 2 X 275==$550 should be A’s 
money, but A’s money is $625; therefore $625 — $550 
= $75 is the first error. 

Again, we suppose each laid out $800; then 


4)$ 800 $ 800 
200 225 
1000 — A’s money. 575 = B’s money. 


Then, by the question, 2 * $575 =$1150 should be A’s 
money, but A’s money is $1000; therefore $1150 — 
$1000 = $150-1, second error; then, by the rule, 75 + 
150 : 800 — 500:: 75: 100; and 100 + 500 — 600, 
the sum of dollars each invested, Ans. 

3. We first suppose the age of the youngest to be 10. Then, 
by the question, the age of the next older will be 14, and 
the next 18, and the oldest will be 22. But, by the sup- 
position, the age of the oldest was twice the age of the 
youngest, that is, 2 x 10 = 20; but the age of the oldest 
is 22, therefore the first error is 22 — 20 — 2— too 
small. 

Again, we suppose the age of the youngest to be 16. Then 
the age of the next older will be 20, and the age of the 
next 24, and the age of the oldest will be 28. But, by 
the supposition, the age of the oldest was twice the age of 
the youngest, that is, 2 x 16 = 82; but the age of the 
oldest is 28; therefore, the second error is 82 — 28 — 
4 too large; then, by the rule, 24+4:16—10: 
4:4; 16—4 = 12, theage of the youngest; 12 2 = 
24, age of the oldest ; 24 — 4 = 20, age of the second; 
20 — 4 = 16, age of the third son, Ans. 
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4. We suppose the value of the first horse to be $20. Then 
20 + 50 = $70 will be twice the value of the second 
horse; that is, the value of the second horse will be $35. 
Then, by the question, 35 + 50 = $85 will be three 
times the value of the first horse; that is, the first horse 
will be worth $284. But, by the supposition, he should 
be worth but $20; therefore 284 — 20 = $81— is the 
first error. Again, we suppose the value of the first 
horse to be $32. Then 32+ 50 — $82 will be twice — 
the value of the second horse; that is, the second horse 
will be worth $41. Then, by the question, 41. + 50 — 

$91 will be three times the value of the first horse; that 
is, the first horse will be worth $504. But, by the sup- 
position, he should be worth $32; therefore, 32 — 304 
= 12, the second error; then, 84 + 12:32 —20:: 
84:10; and 10 + 20 = $30, value of the first horse; 
89550 — $40, value of the second horse, Ans, 


5. If we suppose the time to be 3 o’clock, it will me 9 hours to 
midnight, and 2 of 3 hours will be equal to 8, of 9 hours; 
but 2 of 3 re ie See Sore re hone ed £, of 9 
hours is 2, K 9==32—=2,7, hours; therefore the first error 
will be 2,2, —2 = 2,—. Again, we suppose the time 
to be 4 o0’clock. Then the time to midnight will be 8 
hours; therefore, by the question, 3 of 4 hours will be 
equal to .8, of 8 hours, but § of 4 hours is 2x : 
23 hours; and §; of 8 hours is 8, x § = §4 = 13} 
aeaeR therefore, the second error will 6 23 — i = 
#:+-. Then, by the rule, 2, + 8:4—3: 2 22 
= 1; 3+ }—8t hours, the time after noon = 2 min- 
utes past 3, Ans. 

6. We first suppose their income to be $360 each. Then, as 
A saves ; of his income, he will spend $360 + 12 = 
$30; $360 — $30 = $330 annually. As B_ spends 
$100 per annum more than A, he will spend $3830 +- 
$100 = $430 each year ; and in 10 years he will spend 
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10 & $430 = $4300. As his income, by the supposi- 
tion, is only $360 per annum, it would be in ten years 
10 x $3860 = $3600, His debt would therefore be 
$4300 — 3600 = $700. But by the question it was 
only $600; therefore the first error will be $700 — 
$600 — $ 100— too small. 

Again, we suppose their income to be $300 amnually. Then 
as A saves ;4, of his, he will spend $3800 + 12 = $25; 
$300 — $25 = $275 annually ; and B, by the question, 
will spend $275 + $100 = $375, and in 10 years he 
will spend 10 &* $375 = $3750. B’s income by the 
question will be only 10 — $300 = $8000; therefore 
his debt will be $3750 — $3000 = $750. But, by the 
question, it was only $600, therefore the secord error will 
be $750 — $600 = $150— too small ; then (the errors 
being both made by results too small, the difference is 
taken), 150 — 100 : 360 — 300:: 100: 120; 120 + 
360 = $480, Ans. 

7. It appears, by the tenor of the question, that 90 must be so 
divided into two parts that, if the larger part be multi- 
plied by 60, and the smaller part by 80, the difference of 
the products shall be 3300. We therefore suppose the 
larger part to be 60, and the smaller part 80, and pro- 
ceed according to the rule, thus: 60 « 60 — 3600; 
30 « 80 = 2400. The difference between these prod- 
ucts is 3600 — 2400 = 1200, which is 8300 —1200 — 
2100 Zess than it should be. Again, we divide 90 into 
the two parts 80 and 10, and multiply them by 60 and 
80 as before, and find the result as follows: 80 « 60 = 
4800; 10 « 80 = 800; 4800 — 800 = 4000, which is 
4000 — 3300 = 700 more than it should be. Hence we 
have the statement, 700 + 2100: 80—60:: 700: 5; 
8) —5 = 75, the days of labor; and 90 — 75 = 1), 
days of idleness, Ans. 

8.° First suppose 48 the weight of the fish; as the body weighs 
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as much as the head and tail, its weight will be half of 
the whole fish; half of 48 = 24; but 244 15+ (1544 
of 24) = 58; therefore, 58 — 48 = 10, first error. 
Again, suppose the weight of the fish to be 60; but 304 
15 +.(15 + 4 of 30) = 65 for the weight of the fish 
by the conditions of the question ; therefore 65 —60 = 5, 
second error. Then, 10 — 5:60 — 48::10: 25; 
therefore, 25 + 48 — 72, weight of the fish, Ans. 


9. Assume 300 pounds to be growing on each acre (any other 
number would answer as well) ; then 34 acres will con- 
tain 1000 pounds. We now suppose the weekly increase 
to be 9 pounds; then 84 acres will, in four weeks, pro- 
duce 120 pounds. 

34 < 3800 = 1000 
9x 38k x 4= 120 
Amount of 34 acres in 4 weeks = 1120lbs. 

Having found that 12 oxen will eat 1120 pounds of grass in 
4 weeks, we wish to know how many pounds 21 oxen 
would eat in 9 weeks, which, by the following process, we 
find to be 4410 pounds. Thus, 

12 4 
4: 9 

But we find the amount of the grass of 10 acres in 9 weeks 

to be 8810 pounds. Thus, 


: + 1220 : 4410)bs. 


300 x 10 = 3000 
9x10x9= 810 


3810]bs. 
But, by the supposition, 21 oxen in 9 weeks would eat 4410lbs. 
The first error will therefore be —600 


We next suppose the weekly increase to be 18 pounds per 
acre; therefore the amount of the grass of 34 acres in 4 
weeks will be 1240 pounds. Thus, 

300 « 31 = 1000 
18x 8Ex4=— 240 
124 0)bs. 
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And the amount of 10 acres in 9 weeks would be 4620|bs. 
Thus, 
10 « 300 = 3000 
10. 18. 9 == 1620 
4620|bs. 
But, by the last supposition, we find that 21 oxen in 9 weeks 
would eat 48824 pounds. Thus, 


| 2 } : : 1240 : 488241 
By subtracting 4620 from 48824 pounds, we find 48824 
the second error, to be —2624. 4620 
— 2624 


Hence, the statement, 600 — 2621:18—9: : 600:16; 
and 16 + 9 = 25 pounds, weekly increase. 

Having assumed 300 pounds to the acre, and found the 
weekly increase to be 25 pounds to the acre, which is 84 
per cent., we now proceed to find the amount of the pro- 
duce of 24 acres for 18 weeks. Thus, 

24 x 300 = 7200 
25 x 18 & 24 = 10800 
Amount of 24 acres for 18-weeks = 18000lbs, 
34 & 800 = 1000 
34 xX 4x 26== 3334 
Actual amount of 34 acres for 4 weeks = 13354)bs. 

The question now is, If 12 oxen eat 18334 pounds of grass 
in 4 weeks, how many oxen will eat 18000 pounds in 18 
weeks? Then, 

13331 Ibs. : 18000Ibs. 


: : 12 : 36 oxen, Ans. 
18 weeks : 4 weeks 


10. By trial the required number is found to be between 26 and 
and 27, which numbers may be assumed successively. 
Then, by extracting the square root of 26, trebling the 
root, and taking the result from 26, we get 10.703; 11— 
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10.703 = .297, first error; proceeding the same way 
with 27, the result is 11.412; 11.412 —11 = .412, 
second error; then, by the rule, .297 ++ .412 : 27 — 26:: 
.297 : 42; and .42 + 26 = 26.42, the first approxima- 
tion. Assume now 26.42 for the number; then, 26.42 — 
8 times its square root = 10.999883269 ; 11 —10.999- 
883269 — .000116781, first error; next assume 26.421; 
26.421 — 3 times its square root = 11.000591445 ; 
11.000591445 — 11 = .000591445, second error. Then, 
-000116731 + .000591445 : 26.421 — 26.42: : .000116- 
731: 0001648; and 26.42 + .0001648 = 26.4201648, 
Ans. 


SCALES OF NOTATION. 
(Art. 592, p. 418.) 


2)37 3)1000000 
218 1 3)333333 1 
2)9 0 ; 3)111111 0 
2)4 1 3)37087 0 
2 0 3)12345 2 

TFG 3)4115 0 
Ans. 100101. 3)1871 2 
8)457 0 

8)152 1 

3)50 2 

8)16 2 

3)5 1 

1 2 


Ans, 1212210202001, in the ternary scale; and 
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9)1000000 
~ 9)111111 
9)12345 
9)1371 
9)152 
9)16 8 
Leaf, 
In the nonary scale, 1783661, Ans. 


Go| Oo] Oo | = 


(4.) 
12)476897 
12)39741 
12)3311 
12)275 
12)22 
1 ¢ Ans, 1tee95. 


@ 1] 


o 


(Ant. 593, p. 419.) 
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(4.) (5.) 


100101 13579 
2 12 
2 15 
2 12 11)26733 
4 185 11)2430 3 
2 12 11)220 ¢ 
9 2297 1120 0 
2 12 “To 
1s 26733 Ans. 19028. 
2 
37, Ans, 
(6.) 
123454321 
6 
8 
6 
41 12)2418025 
F 12)201502 1 
310 12)16791 ¢ 
isc 12)1399 3 
1865 1116 7 
ae 028 
he Ans, 9873¢1. 
4.03004 
6 


2418025 
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(Arr. 594, p. 420.) 


(1.) (2.) 
> 45324502 2483 
25405534 589 
115134440, the sum, aes 1¢985 
15514524, the diff., 18502 
11184 
13122¢5, Ans. 
(3.) (4.) 
589)1184323(2483, Ans. 11122441 (2405, Ans. 
e56 4 
2273 44)312 
1te0 804 
be32 5205)42441 
3970 42441 
1523 Sas «es 
1523 
DUODECIMALS. 
(Art. 598, p- 421.) 
(1.) (2.) 
1h. 8 «9 462ft. 4 9” 
105f. 11 8” i a eo 
80ft. 0 6” Ans. 154ft. 7 8” 


15ft. 10’ 0” 4” 
Aner cco th Lie a 


3. 92f. 0 6” — 21ft. 9 10” — 7Oft. 2’ 8”; and 70 ft. 2’ 8” 
+ 19ft. 10’ 8” 6” = 90ft. 0’ 11” 6”, Ans. 


, 


(Arr. 600, p- 422.) 
2. 48ft. 6 « 24ft. 3’ = 1176sq. ft. 1’ 6’, Ans. 
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3. 20ft.+ 14ft. 6’ = d4ft. 6’, x 2 = 69ft. « 10ft. 4’ = 713ft. ; 
3ft. 2 x 6ft. x 2=— 38ft.; 4ft. 4 x 4ft. — 17%. £,-4- 
S8ft. —bbdft.. 4; -T18h. = 5bdft. 4 S=. 65TH. 8%; 6o7m: 
8 +9 = 73.2, square yards, Ans. 
4, 58ft. 6’ x 10ft. 3° & 2ft. = 1096ft. 9’, Ans. 
5. 6ft. 8 + 5ft. 9 -L 4ft. 6 + 3ft. 10° = 20ft. 9, x 3ft. 9 
< 4 = 283sq. ft. 7’, Ans. 
6. 97f. 9 x SBft. 6 = 342ft. 1’ 6”, + 4= 85.5% cord ft., + | 
8 = 10322 cords, Ans. 
. 100ft. x Gf. 11 = 691ft. 8 + 4 —17214 cord ft. + 38 = 
2182 cords, Ans. 


cA 


(Art. 601, p. 428.) 
2. 834sq. ft. 3’ + 17ft. 9° = 47ft., Ans. 


8. 18ft. 9 «x 3 = 56ft. 38’; S4ft. 4 6” + 56ft. 3 — lft. 6, 
Ans. 


Norg. — The thickness of the plank, 3’, should not be regarded as 3/ in working the 
problem, but simply as 3 times the thickness of board measure. 


A, T92ft. 6° 9” 2°" + 12ft. T 8” = 62ft. 8’ 6”, Ans. 


MISCELLANEOUS EXAMPLES. 
(Paan 424.) 


1. As $52.50 is the average of salary, $52.50 — $20 = $ 32.50, 
average of increase; $32.50 x 2==$ 65, whole increase; 
$65 + 20 = $85, salary received last month = last 
term; then, (Art. 558) 852° +1 = 14 months, Ans. 

2. 2O0ft. + 16ft. 6° — 36ft. 6 ~ 2 — 7T3ft. « Oft. 6 — 6938ft. 
6’; 20ft. x 16ft. 6 == 3830ft.; 3830f. + 693ft. 6 = 
1028ft. 6 x 38 = 8070ft. 6 + 9 = B4lyd. 1ft. 6; 
34lyd. 1ft. 6’ — 90yd. = 251yd. 1ft. 6’, Ans. 

3. (Art. 565.) (14) = 98242; 59949 «x 1024 = $59049, 
the share of the eldest, Ans. 


2019 X18 17 x16 X15 X14 X18 1211 
4, (Art. 583. we 
(Art. 583.) 1X2 3X45 KOK TXBIK1O 


[= $ 1847.56, Ans. 
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5. 340ft. + 3ft. Y = 90ft. 8’ — 80yd, Oft. 8’, Ans. 


6. By Table (p. 406) the amount of $1 for 6 years is $6.97- 
5319; therefore, $700 x 6.975319 = $4882.72, Ans. 


7. (1.) We first suppose the time to be “603 seconds after 12 
o’clock. The hour-hand then will have passed ;§9-5, of the 
distance from 12 to 12 again, and the second-hand will 
have passed once round and ;4, of another time. The 
difference between these two numbers is p4g,— $985 = 
28>. The minute-hand will have passed £955, of the 
distance from 12, and the difference between this number 
and ;45 18 $253 — i140 = obo. We now find the dif- 
ference between this last number and 52295; 91325 — 
32280 = stz35—) first error, too small. 

We next suppose the time to be 61 seconds after 12 o’clock. 
The hour-hand then will have passed ;,84,, of the distance 
from 12 to a and the second-hand will have passed once 
round and ,4, of another time. The difference of these two 
numbers is io roonn = 7 $335. We now find the differ- 
ence between the second-hand and minute-hand. The min- 
ute-hand has moved in 61 seconds 3824, of the distance from 
12 to 12; the difference between ,845 — gy = gothso- 
We next find the difference between this last number and 


. 659 = et Dees 
zihhos 28380 — sabe = 23550 = a'éxo'o+) Second 


error. As the denominators of our errors are the same 

number, we may reject them in the operation; for when 

fractions haye a common denominator their values are as 

their numerators. 133 + 1294 : 61 — 60.5:: 183: 

<$h555 and 885; + 60.5 = 60778% seconds, Ans. 

(2.) Suppose the time to be 61} seconds after 12 o’clock. Then 
the hour-hand will have moved ,$1;5, of the distance 
from 12 o’clock to 12 again, and the minute-hand will 
have moved £459, of this distance, and the second-hand 
will haye moved once round and -48. again. The differ- 
ence between ebbdo and feo is £7.8;5,. The difference 


between -2:g-and 5%, is 247%,. We then find the dif- 
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ference between £78;5, and. 2420, = 224;5—, the first 
error. 

We then suppose the time to be 62 seconds after 12 o’clock. 
The hour-hand will then have moved from 12 o’clock 
zero of the distance to 12 again, and the minute-hand have 
moved 82, of the distance, and the second-hand will have 
gone once round and ¥, of the distance again. The differ- 
ence between atbo0 and 18250 is ~$82,. The difference 
between 2, and 82, is 7$385. The difference between 
7285 and ,$835 is etioot second error. 9334.5 + 
14 : 62—61.5::14: A$; and 62 — 44 = 61883 
seconds, Ans. 

(3.) We will first suppose the time to be 59 seconds after 12 
o’clock ; the hour-hand will then have advanced 733,5 
of the distance from 12 o’clock to 12 again, and the sec- 
ond-hand will be within ,1, of the distance to 12; there- 
fore, the whole distance between the hour-hand and the 
second-hand will be gy + g2%o = 253853; and the 
distance between the hour-hand and minute-hand will be 
aioe — ads Yoo = 784 3 Bo: and the difference between 
rshoo and 23535 = 23300—> the first error. 

Again, we will suppose the time to be 58 minutes after 12 
o’clock. The distance then between the second-hand and 
hour-hand will be 2; + 733%5 = 2ASS;. The distance 
between the hour-hand and minute-hand will be 3285 — 
adoro = 7$3$o, and PA%8 — $385 = 78$35— will be 
the second error. 860 — 1380 : 59 — 58: : 180: 38; 
and 59 +- 48 = 5918 seconds, Ans. 


MENSURATION. 
(Arr. 613, p. 426.) 
1. 18 42 = 108, Ans, 


2. 15.6-+ 9.2 + 10.4 = 35.2 feet; 35.2 + 2 — 17.6 feet; 
17.6 — 15.6 = 2.00; 17.6 — 9.2 = 8.4; 17.6 — 104 


a a Oo 


Le 
2. 
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= 72; 17.6 x 2°84 &:7.2 = 2128.896; -/2128- 
.896 = 46.139-+- feet, Ans. 


. 40 x 45 = 800, Ans. 
. 836 + 3 = 112, each side of the field; 112 + 2 = 56, half 


the base; 112? — 56? = 9408; ~/9408 = 97, the per- 
pendicular height, very nearly; 112 x 97 = 5482 rods 
== $3 acres 152 rods, Ans, 


(Ant. 621, p. 427.) 


. 15 x 2= 30, Ans, 
. 128 x 48 = 6144, Ans. 


12 x 8 = 96, Ans. 


. 858 « 194 = 69452, Ans. 
. 693 & 693 = 480249ft.; 480249 + 2721 — 1764 rods; 


1764 + 160 —11 acres 4 rods, Ans. 


. 40 * 40 = 1600; 20 x 20 x 2 = 800; 1600 — 800 = 


800, Ans. 


. 4/3600 = 60 yards; 3600 + 2— 1800 yards; ~»/1800 


= 42.427-++ yards; 60 yards — 42.427 yards = 17.573 
yards; 17.573 + 2 = 8.78+ yards, Ans. 


(Ant. 622, p. 428.) 
15$33 % 20 = 1080sq. ft., Ans. 
1864472 x 986 = 620687 links; 620687 + 625 (the links 


in a square rod) = 993 rods 3 yards = 6 acres 33 rods 
3 yards, Ans. 


(Arr. 623, p. 428.) 


. Drawing the diagonal divides the garden into two triangles, 


with sides 328, 598, 298, and 598, 456, 572. 


328 612 — 328 = 284, rem. 

598 612 —598 = 14, rem. 

298 612 — 298 = 314, rem. 
2)1224 


~ 612, half sum. 


228 


bo 


Cok 
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598 818 — 598 = 215, rem. 
456 813 — 456 — 357, rem. 
572 813 — 572 = 241, rem. 


2)1626 


813, half sum. 

612 « 284 « 14 & 314 = 764059968 ; »/764059968 = 
27641.63; 818 « 215 & 357 & 241 — 15038837415 ; 
A/ 15088887415 = 122632.97 ; 27641.63 + 122682.97 
== 150274.6sq. ft. = 3 acres 1 rood 31 rods 29 yards 
8.85 feet, Ans. 

2:82. x 17.56 = 77.4396 square chains, area of one 
triangle ; 

-LZ8. x 17.56 = 67.8694 square chains, area of the other 
triangle ; 

77.4396 +- 67.8694 = 145.309 square chains, the area of 
the whole field; 145.809 + 10 (10 square chains make 
1 acre) = 14.5809 acres = 14 acres 2 roods 5 rods, 
nearly, Ans. 


(Arr. 626, p. 429.) 


. 172:08->% 250 & 5 = 107531.25 square feet, Ans. 
. 808,305 x 356 & 6 = 329269.74yd., Ans. 
. 60? x 4.828427 — 17882.38872 yards = 3 acres 2 roods 


14 rods 19 yards, nearly, Ans. 


. 243? x 7.694209 = 454335.34724 — 10 acres 1 rood 28 


rods 24 yards 6.84724 feet, Ans. 


(Art. 633, p. 430.) 


. 144 x 3.141592 — 452.389248, Ans. 
. 7964 < 3.141592 = 25019.638688, Ans. 
. 512 « 2 & 8.141592 — 8216.9984 feet = 4 furlongs 34 


rods 5 yards 1 foot, Ans, 


(Ant. 634, p. 430.) 


. 10483 ¢ 818809 — 331.997, Ans. 
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. 25000 x .818309 = 7957.74, Ans. 
. 00 & .818309 = 15.91549, Ans, 


(Arr. 635, p. 430.) 

- T61P? X .785398 = 454840.475158, Ans. 

. 1 mile = 320 rods; 320 x 3 960; 960? x -785398 = 
723822.7968 square rods = 4523.89. acres, Ans. 

- 1284 x .079577 = 131195.098512 square yards = 27 
acres 17 rods 0.848512 square yards, Ans. 

. 189 x 532 — 22477 inches =17 yards 3 feet 13 inches, 
Ans. 


(Arr. 636, p. 430.) 


ht met == 1 856.5, Ang, 

. The area of a circle of which the radius is 25 — 50? « .78- 
5398; then, 360° : 26°: : 50? « .785398 : 141.8sq. ft., 
Ans. * 


(Arr. 637, p. 431.) 


. 860° : 49.25° :: 247 x .785398 : 61.889, area of sector 
ABCE; ~a/12?— 5? = 10.908 = perpendicular DE; 
10.908 « 5 = 54.54, area of triangle A C EK; 61.889 — 
54.54 — 7.35, nearly, area of the segment A BO A, Ans. 


15 x 24 « 2 ee ee 
° By the second rule, _ Gt gene ail -f Ta x 2 = 810.3125 


square rods == 1 acre 3 roods 30 rods 9.4 yards, Ans. 


(Art. 638, p. 431.) 


. The first step in the working of this 
problem is to find the~height of 
the segments lying on each siden 
of the zone; the heights are ele- 
ments necessary in calculating 
their areas. Let H F B C be the 7 
zone; the radii A C, A B, A F, 
A H, are each 12 feet; 
20 
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AHS sD? = 144 

nie ae — 10.4; 10.4? = 108.16. 

144 —108.16 = 35.84; »/35.84 = 5.9=AK; 12— 
5.9 = 6.1=G K, the height of the segment whose cord 

20.8 x 6.1 x 2 6.1° 


is 20.8; then, reamed 20.8 <8 90.03, area 
of the segment H G FH; 

AC=12; 12? = 144; 

CE= a — 11.625 ; 11.625? = 185.14; 144185. 
14 = 8.86; 


A 8.86 = 2.97 = AE; 12 — 2.97 = 9.03 = DK, the 
height of the segment whose cord is 23.25 ; then 
23.25 « 9.03 x 2 9.03* 
3 He 23.25 «x 2 
seoment C DBC; 
24? x .7854 = 452.39, area of the whole circle; 
155.79 + 90.03 = 245.82, area of the two segments ; 
206.57, area of the zone, Ans. 


== 155.79, area of the 


2. Let 10, the radius, be the hypothenuse of a right-angled 
triangle, and 8, half the cord, be the base; then, 10? — 
8? = 36; a/36 = 6, the perpendicular from the centre 
to the cord; 10 —6 = 4, height of each segment; then, 
16« 4x 2 48 
ogee X oxo 
area of each segment ; 44.66 x 2 = 89,32, area of both 
segments; 20? x .785 = 


by the rule (Art. 637), 


814, area of the circle; 
89.32, area of the segments, 


224.68, or 224.7, nearly, 
area of zone, Ans. 


. Byrule, Art. 637, 
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(Art. 639, p. 431.) 
72 < 30 x 2 30° 


5 = 1627.5sq. ft. 


3 (ROR 
(PSP EY 20° 
Tee 22 = 1015.5sq. ft. 


Ans. 612 sq. ft. 
(Art. 640, p. 451.) 


. (20 +10) x (20 — 10) x .7854 = 235.62sq. yd., Ans. 


2. (157 + 128) x (157 — 128) x .7854 = 6491.331sq. yd. 


go 1 


A 


= lacre 1 rood 14 rods 17 yards 7.4 feet, Ans. 


(Art. 641, p. 431.) 


50 x .886227 — 44.31135 rods, Ans. 
360 x .282094 = 101.55 rods, Ans. 
10000  .282094 = 2820.94 rods, Ans, 


(Ant. 642, p. 432.) 


. 44,31135 «1.12838 = 50.000041113 rods, Ans. 


(Arr. 643, p. 432.) 


. 80 * .866025 = 25.98 inches, Ans, 
. 5000 «& .275664 — 1378.320 feet, Ans. 


80 « .275664 = 22.05 inches, Ans. 
(Arr, 644, p. 432.) 


. 80 & .707106 = 21.21 inches square, Ans. 


80 « .707106 = 56.56848 feet, Ans. 
5000 & .225079 = 1125.395 rods, Ans. 


. 100 & .225079 = 22.5 inches square, Ans. 


18 ~ .225079 = 79.97 inches, Ans. 
20 rods = 330 feet; 330 ~ .225079 — 1466.15 feet, Ans. 
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(Art. 645, p. 432.) 
_1. 86.2 + 2.155 = 40 inches, Ans. 


(Arr. 647, p. 433.) 
1. 24 ¢ 18 >< .785398 = 339.2919, Ans. 


2. 8835; & 202 X .785398 = 531.469sq. feet = 59sq. yd. 
67sq. inches, Ans. 


SOLIDS. 


(Art. 650, p. 433.) 


1. 23-4 34-+19 = 76 inches = 64 feet, the perimeter; 64 
x 13 = 82.33 feet, the area of the sides; by Art. 613, 
88 x 15 & 4 19 = 438320; ~/43320 = 208.1 inches, 
the area of one of the ends; 208.1 x 2— 416.2; 416.2 
+ 144 = 2.89, area of both ends in feet ; 
82.338, area of sides; 
2.89, area of the ends; 


85.22 feet, surface of the prism, Ans. 


2. 33 «x 5 = 165 inches = 1332 feet, the perimeter ; 133 x 14 
= 192.5 feet, area of the sides; and, 33? & 1.720477 x 
2 == 3747.19sq. inches = 26.02sq. feet, the area of the 
two ends; then, 192.5 + 26.02 = 218.52sq. feet, sur- 
face of the prism, Ans. 

3. 57in. = 43 feet; 42 x 13 — 61.75sq. feet, the convex sur- 
face of cylinder; (43)? x .079577 x 2 = 3.59sq. ft., 
area of the two ends; then, 61.75 + 3.59 = 65.34sq. 
ft., surface of cylinder, Ans, 

4, 1 acre = 43560sq. feet; 13 x 3.14159 = 5.49778 feet, 
the circumference of the cylinder; 5.49778 « 51 = 28. 
.86334, convex surface of the cylinder; 438560 + 28.86- 
334 = 1509.18 times, Ans. 


5. 16 10 x 4=640sq. feet; 640 +9 = 71isq. yards, Ans. 


GREENLEAF’S ARITHMETIC. 238 


(Art. 651, p. 434.) 

. 2.5? — 1.25° — 4.6875; r/4.6875 = 2.16506 = the_per- 
pendicular of the triangle marked by the end of the 
prism; and 2.16506 x 1.25 (half the base) = 2.706 = 
area of the end of the prism; 2.706 K 12 = 32.47 cubic 

feet, Ans. 

. (Art. 6138.)6x 1x 2x 3=36; A/36 = 6 = area of 

the end; then, 6 x 10 = 60cu. feet, Ans. 

. 34 x22 24 = 21deu. feet, Ans. 

. 6 x .079577 & 9 = 25.78cu. feet, Ans. 


(Art. 656, p. 435.) 


. 23 < 23 = Té feet, area of the base; 22 K 4— 102 feet, 
34 


the perimeter of the base; 74 +102 x 5 = 27 Asq. 


feet area, Ans. 
. 9X 49 = 90 feet, Ans. 


(Art. 657, p. 435.) 

. (24)? & .785898 x 12-5 — 20.45, Ans. 

. By Art. 613, 9 X 4 3K 2 = 216; »/216 = 14.69693, 
the area of the base; 14.69693 « 14-5 = 71.035cu. 
feet, Ans. 


(Arr. 658, p. 435.) 


(L.) 
3 < 5 = 15, perimeter of smaller end ; 
5 & 5 = 25, perimeter of larger end ; 


40 x 5 = 200 = surface of the sides; 
8? 1.720477 = 15.4842 — surface of smaller end ; 
5? «x 1.720477. = 48.0119 = surface of larger end ; 
258.4961 inches, surface of the frus- 
[tum, Ans. 


20* 
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KEY TO 
(2.) 
35% X 3.14159 = 11.2573, circumference of larger end; 
144 & 3.14159 = 6.02138, circumference of smaller end ; 
17.27868 «K 44 = 77.75406 = convex 
[surface of the frustum ; 
77.75406, convex surface ; 
(43)? X .785398 = 10.08472, surface of larger end; 
(23)? & .785398 = 2.885246, surface of smaller end ; 
90.724026sq. feet, Ans. 


(Arr. 659. p. 435.) 


27 x 27729, area of larger end; 16 x 16 = 256, area 
of smaller end ; 
729 « 256 = 186624; ~»/186624 = 482; 482 + 256 + 


729 — 1417; 1417 x a = 8816.888; 8816.888 + 


144 — 61.228 cubic feet, Ans. 
2? & .7854 — 3.1416, area of larger end ; 
1? & .7854 = .7854, area of smaller end; 
3.1416 x .7854 = 2.46741264 ; a/2.46741264 = 1.5708 ; 


1.5708, 
3.1416, area of larger end ; 
.7854, area of smaller end ; 


5.4978 X 40 = 78.304 cubic feet, Ans. 


(Arr. 666, p. 436.) 


24 & (24 & 3.14159) = 1809.55sq. in., Ans. 
79572 X 25000 = 198943750, Ans, 


(Art. 667, p. 436.) 
128 x .523598 — 904.78, Ans. 


. 25000 & .81831 = 7957.75, diameter; 7957.75* x .5236 


== 263858149120.06886875, Ans. 
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(Art. 668, p. 437.) 
. 124 x 3.141592 x 2 = 78.548q. feet, Ans. 


. 7970 X 8.141592 « 2143.623553 = 53673093.12sq. miles, 
Ans. 


(Arr. 669, p. 437.) 
. (8?+ (44)? x 8) x 8 X 5236 = 109.56cu. feet, Ans. 


2. (92 +10? x 3) X 9 X .5236 = 1795.42cu. feet. Ans. 


(Arr. 670, p. 437.) 
. (21+4) x 4 X 9.8696 = 986.96sq, in, Ans. 


(Art. 671, p. 437.) 
. (25 + 5) x 5? & 2.4674 = 1850.55cu. in., Ans. 


(Arr. 672, p. 437.) 
. 20? 82 & 523598 — 6702.05cu. in., Ans. 


2. 38? «x 48 & .523598 = 36291.62cu. feet, Ans. 


(Art. 674, p. 438.) 
. 24 % =16 feet, Ans. 


2. 30 «x 14 = 40 feet, Ans. 


. (26 + 14) +2 = 20; 30 x 20 +12 = 50 feet, Ans. 


(Art. 675, p. 438.) 

.38x5xX15 x 38 = 675; 675 + 12 = 56} feet, Ans. 
. 2x 6x10 X 20 +12 = 200 feet, Ans. 

. 10 X17 X 20 +12 = 2834 feet, Ans. 


(Art. 676, p. 438.) 
. 830 « 10? + 144 = 208 feet, Ans. 


2. 50 X 142+ 144 = 68, feet, Ans. 


. 90° 80? + 144 = 5624 feet, Ans. 
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(Art. 679, p. 439.) 

Q7 + (8 X .70) = 32.6; 32.6? x 45 & .00384 = 162.602 
wine gallons, Ans. 

30 + (8 & .65) == 85.2; 35.2? x 42 « 0084 = 176.9349 
wine gallons, Ans. 

Consider the tub as the frustum of a cone, and apply the 
rule in Art. 659; by this rule get the contents of the tub 
in inches, and change the inches to their equivalent in 
gallons ; 

80? x .7854 = 706.86, area of smaller end ; 

40° & .7854 = 1256.64, area of larger end ; 

1256.64 & 706.86 — 888268.5504; ~/888268.5504 = 
942.48; 942.48 + 706.86 + 1256.64 = 2905.98; 29- 
05.98 K 50 = 48483 cubic inches; 48433 + 231 = 
209.662 liquid gallons, Ans. 


10x 5 «4 x 1728 
sou EASE Sas 1496.8 wine gallons, Ans. 


231 
12 * 6 x 2 x 1728 
a aaa ae = 88218 beer gallons, Ans. 
ibys bX T< Tis 
sh 421.8 bushels, Ans. 
TONNAGE. 
(Art. 681, p. 440.) 
191.8 = 2298; 36,8,— 437; 2298 — 8 of 437 = 10179 5 
LOTS XX ABT XK ABT YX gle =e 1184.42 5 tons, Ans. 
184,68, — 2 of 3844 = 2989; 2669 x 3813 x 1913 X 
gy == 1284295947 tons, Ans, 
195%, —2 of 394, = 17133 x 394 X19% X k= 
1397482. tons, Ans, . 
78 —4 of 21 = 65.4; 65.4 x 21 * 9 & ok = 18084 
tons, Ans. 


141 x 380 X 15 X& 4 = 66745 tons, Ans, 


. 479 — % of 80 = 481; 431 x 80 x 40 x gh = 1451745 


tons, Ans, 
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MISCELLANEOUS QUESTIONS. 
(Pacx 441.) 


I ¢X =H; 1— 19 = 88, Ans. 

2. As there is a son and a daughter, the son will have 4 of the 
estate, the wife ?, and the daughter 1. If there had been 
only a daughter, her share would have been 2; conse- 
quently she loses 3 — 2 = $,. Hence 

fr: oy: : $2400 : $2100, Ans. 

3. From the conditions of the question, it will readily be seen 
that it was a little more than half-past 5. At 54 o’clock the 
minute-hand was at 6, and the hour-hand half-way between 5 and 
6, or 24 spaces from 6. The minute-hand moves twelve times as 
fast as the hour-hand; hence, while the minute-hand was moving 
from 6 to the required position, the hour-hand moved 54, as far, 
and was then as far from the 6 point as the minute-hand was 
beyond. Therefore, the sum of the spaces passed over by the 
hour and minute hands = 24 minute spaces. Hence 24m, = 13 
of the required time beyond half-past 5, and 12 = 2m. 18,53. 


5h. 30m.+- 2m. 18,8sec. = 5h. 32m. 18,8sec., Ans. 
(4, 
6)O7deg. 55m. Tfur. 35rd. 4ft. 6in.(16deg. 


96 
ay 
694 
6)1241(20m. 6)2081(84rd. 
120 204 
4} 41 
8 161 
6)404(6fur. © 6)75}(12ft. 
36 sal J 79 
4h 34 
40 12 
2081 6)48(8in, 


48 
Ans. 16deg. 20m. 6fur. 34rd. 12ft. Sin, 
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aN Sage mezgSeei t=; 

Ye fy : + $100,000 : $57,1426, A’s part, ) 4, 
we: nee : $100,000 : $42,8573, B’s part, § 

If the first man’s share be subtracted from the whole, there 
will remain 18 — 7, = 44; and 7, of 14 = 44 = the 
second son’s share. And ¥, — 745 = ie = difference 
of their legacies. yg = 4823; 43% ier gon = 3332 = 
legacy of both sons. Hence 324 — 392 = 121 = wife's | 
legacy. Therefore 

Por 1 48h: : QH7TE. 8s, 4d. : 685£. Os. 1039d., Ans. 

63 x 12 x 12 x 1000 * 8 = 27216000; 27216000 + 

16 = 1701000lb.; 1701000 + 2000 — 8502 tons, Ans. 


. 4ft. = 48in.; Gin. Kk 2 —=12in.; 48 —12 — 86in.; 36 + 


2 =18in.; 18 +12 = 80in.; 48in.: 30in. : : 200)b. : 
175]b., Ans. 

48 — 30 —18in.; 48in. : 18in. : : 200Ib. : 75Ib., Ans. 

25ft. 4in. = 3804in.; 4ft. 5in. = 58in.; 3ft. 5in. = 41in.; 
53 & 41 = 2178; 58 —41— 12in.; 12 x 12 — 144; 
144+3=48; 2173+ 48 — 2221; 2221 ~.785398 — 
1744.3868958; 1744.368958 « 304 8 = 4242305.3058- 
56; 4242305.805856 +1728—2455.0387792 — cubic feet 
in the pillars. 2455.037792 « 3000 = 7365113.376 = 
weight in ounces; 7365113.376 + 16 = 460319.586)bs. ; 
460319.586 + 2000 = 230.15-++ tons, Ans. 

If 2 of a certain sum be taken, and $410 be left, it is evi- 
dent that $410 is 4 of that sum, which is 410 x 7 +4= 
$7174. Now, if $717} remain of a certain quantity after 
1 be subtracted, it is certain that the number from which 
it is taken is $4 of $7174 = $956.662, Ans. 

4: $15.60 : : $100 : $6240 — sum remitted; $96 : $100 

: $6240 : $6500 = value of goods sold; $6500 — 
$6240 = $260 — commission, Ans. 

$107.50 : $100 : : $9675 : $9000; 3 x $9000 = 


40 


2025£, sterling = the bill; $100 — $0.25 = $99.75; 
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$100 : $99.75 : : $9675 : $9650.812; $102 : $100:: 
$9650.814 : $9461.58.4 for investment, Ans. 

13. 15 x 830 = 450; 15 x 15 — 225; 225+3=%5; 450 
+ 75 = 525; 525 ~ 220 = 115500 = contents of the 
whole monument, and from this we deduct the contents of 
the cylinder. 15 x 11=—165; 4x 416; 16+3= 
5}; 165-+5}4=1704; 1704 x .785398=133.7794591 ; 
133.7794594 x 220 — 29431.4810531 = contents of the 
cylinder; 115500 — 29431.4819534 = 86068.51894+. 
cubic feet of the monument, Ans. 


(14.) 
tf Xl+ we xX at te x 3 = 3% A’s product; 
te X + te X 4 = 42, M's product; 
vs X 4 = ds, P’s product; 
26 , sum of the products. 
86:22 :: $300: $183.33 — A pays, 
3&6 42 :: $300: $ 83.33 — M pays, > Ans. 
86:4. :: $3800: $ 33.331 — P pays, 
(15.) 
A 20 x $132 = $2640 
B 25 & $120 = $3000 85 & $6 = $510. 
C 40 x $100 = $4000 
85 $9640 


$9640 :$ 3000 :: $510: $158172, B receives, 
$9640 :$4000 :: $510: $211149, C receives, 
(16.) 
$100 « $5.00 = $500 given for the flour ; 
$500 « $0.20 = $100 gained on the flour ; 
$600 
$100 x $0.03,03 = $3.05 bank interest of $100 for 6 
months; $100 — $3.05 — $96.95: $100 :: $600: 
$ 6181898 ; $6181898 + 100 = $6.18}938, Ans. 


$ 9640 :$ 2640 :: $510: $139191, A receives, 
Ans. 
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17. Wo first find the number of square feet in an acre. 160 X 

: 2721 — 43560 feet. If we extract the square root of . 
this number, we obtain the side of a square field that will 
contain an acre; thus, a/43560 = 208.712+- feet. We 
now divide this number by 3.5 feet, and obtain 59.632-, 
the number of divisions in the first row. We perceive, 
therefore, that there will be 60 hills, there being one more 
hill than divisions. Now, if we divide 208.712-+ by 59, » 
the quotient will be 3.537 feet; that is, the hills in the - 
first row may be 3.537 feet apart, instead of 3.5 feet. 
Thus, our first row will contain 60 hills, which will be 
3.537 feet apart. Our next row will contain but 59 hills, , 
the hills being planted in the quincunx order, thus: 

e@ > a ° 
Yeas ere aN 

To find the distance between the rows, we square 3.5 = 
12.25; we then take half of 3.5387 — 1.768, which we 
square = 3.125824; we subtract this last number from 
12.25, and obtain 9.124176. The square root of this 
number is 3.0206 feet, equal the distance between the 
rows. Now, if we divide 208.712+- by 3.0206, we obtain 
69+; therefore, the number of rows will be 70. To 
obtain the number of hills in the field, we multiply 70 by 
60 = 4200. But, as there are 70 rows, and as half of 
the rows contain only 59 hills, we subtract 35 from 4200, 
Thus, 4200 — 85 = 4165 hills, Ans. 

18. $800 : $700 : : 20 months : 462 months, Ans. 

19. $1500 +150 = 10; 10-++ 2 —12 children, $1500 x 
2 = $3000; $3000 + 3 = $1000; $3000 + $1000 
= $4000; $4000 + 4 = $1000; $4000 + $1000 = 
$5000; $5000 x 2 = $10,000, Ans. 

20. 7—5 = 2 miles which B gains each day, and he will have 
to gain 80 miles before he overtakes A. 2 miles: 80 
miles: : 1 day : 40 days, the time which it takes B to 
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overtake A. And as B travels 7 miles each day, he 
will have to go, before he overtakes A, 40 x T = 280 
“miles, Ans. 

21. 16lb. : 80lb. : : 24.4in. : 122 cubic inches of lead. 3X 
2 = tin.; lin. + din. =1.5 inches; 1.5 K L5 = 2.25; 
2.25 & .785398 — 1.7671455 = area of a section of the 
pipe. From this we subtract the area of a section of 
the calibre of the pipe. 1 .785398 = .785398; 
1.7671455 — .785398 = .9817475; 122 + .9817475 = 
124.26+ inches, = 10.35-++ feet, Ans. 


22. .7853898 x 2 &* 2 = 3.141592; 3 x # x .785398 = .441- 
786; 3.141592 — 441786 = 2.699806 ; 2.699806 x 8 
== 31 598448 968 2 8 ee eg = 1S 15 XxX 
1.5 = 2.25; .785398 « 2.25 =1.7671455 ;_ 1.7671455 
— 441786 = 1.3253595; 21.598448 + 1. 8253595 = 
16.29-+-in., Ans. 


23. Let $100 represent the relative value of what D pays; 
then $100 x 1.08 = $108 will represent what C pays; 
$108 « 1.10 =118.80, what B pays; and $118 x 1.08 
= $133.056, what A pays. $100 + $108 + $118.80 
+ $133.056 — es ety 


$ 459.856 :$ 100 : $100: $21.7437985, D pays. 
$459.856 :$ 108 : $100: $23.4845122, CO pays. 


$ 459.856 :$118.80 :: $100: $25.8311997, B pays. 
$ 459.856 :$ 133.056 :: $100: $28.9312287, A pays, 
20 « 20 « 20 = 8000; $459.856 : $133.056 : : 8000 
: 2314.742006 ; 4/2314.742006 = 13.22-+-ft., which A 
takes; $459.856 : $251.856 : : 8000ft. : 4381.47594ft. ; 
A/4381.47594 = 16.36-+ft.; 16.86 — 13.22 = 3.144 
ft. which B takes. $459.856 : $359.856 : : 8000ft. : 
6260.324971ft. /6260.324971 = 18.42ft.; 18.42 — 
16.36 = 2.06-+ft. which C takes, 20 —18.42 =1.58-+ft. 
which remains for D. 
24, As B paid 20 per cent. more than A, and 10 per cent. less 


than CO, we obtain their shares paid as follows: 
21 
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For each dollar A pays, B pays $1.20, and C pays $1.33 ; 
$1-+ $1.20 + $1.834 = $3.53}. Therefore, 
$3.531 :$1.00 :: $10.60: $3.00, A paid. 
$ 3.534 $1.20 :: $10.60: $3.60, B paid. 
$3.53 :$ 1.334 :: $10.60: $4.00, C paid. 
As A paid $3.00, his share of the stone will be 
800 15, 860 18, 400 _ 20 
1060 =F 1060 7 5 = T0600 5S. 
65? = 4225, square of the diameter of the stone. 
3? = Qin., square of the place for the axle. 
4225 — 9 = 4216, to be divided among A, B, and C. 
4216 x 18 = 1193.20, A’s part. 
4216 x 18 = 1431.84, B’s part. 
4216 x 22 = 1591, C’s part. 
4225 — 1193.20 = 3031.80; »4/3031.80 = 55 inches. 
65 — 55 = 10in.; 10 + 2 = 5 inches, A grinds off. 
3031.80 — 1431.8 = 1600; »/1600 = 40 inches. 
55 — 40 = 15; 15 + 2 = 7} inches, B grinds off. 
1600 —1591 = 9; »/9 =8 inches. 
40 — 8 = 87337 + 2 —184 inches, C grinds off. 
A grinds off 5 inches, B 74in., and C 184in., Ans. 
Nore. — In the solution of this problem we have omitted small fractions. 
25. It is evident that in every case the drawing off of one gallon 
from the cask full leaves in it ;9; of its previous contents. 
Hence the quantity of wine left the first day is ;%, of 10 
gallons; the second day, ,%, of that; and so on, till at the 
20th day it is only 10 gallons multiplied by the twen- 
ticth power of ,8,; and if this quantity be taken from 10 
gallons, the remainder will be the quantity of water. By 
similar reasoning it would be shown that the quantity of 
water contained in the cask, at the end of the second 
period of twenty days, would be equal to the quantity 
last mentioned, multiplied also by the twentieth power of 
y%- Now, the twentieth power of ,%, or .9, is .121576- 
65459. (.94 = .6561; .9° == .43046721; .9° x .9° x 
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.9* = .9° = .12157665459.) The product of this by 10 
taken from 10, the remainder is 8.7842334541, the 
quantity of water in the cask at the end of 20 days; and 
the product of this by .9” is 1.0679577+ Ballons,’ or 
more than a gallon and half-pint, Ans. 


26. 18.5 «x 18.5 x 18.5 & 8 = 50653; £/50653 — 87in. 
wide; 8x 8X8 XK 8= 4096; 4/4096 = 16in, deep, 
Ans. 

27. As the metal is lin. thick, the diameter of the inner 
sphere is 8in.; 5 X 5 & 5 & .5236 X& 128 = 16.8861Ib., 
weight of the shell, if it were solid iron; 3x38 x3 
0236 X 123 = 3.6473976lb., weight of the inner sphere, 
if it were iron; 16,8861 — 3.6473976 — 13.2387-LIb., 
Ans. 


28. As the two hands had precisely changed positions, they 
together had passed round through all the spaces of the 
dial-face ; but, as the minute-hand always goes through 
60 spaces while the hour-hand goes through 5, both going 
through 65, therefore 65 : 5 :: 60 (the distance passed 
over by both hands) : 4,8,min. or spaces, passed over by 
the hour-hand, and which is also the distance the minute- 
hand was in advance of the hour-hand. But at 2 o’clock 
the hour-hand was 10 minutes in advance of the minute- 
hand; consequently the minute-hand had gained 10min. 
+ 4.8, —=14,8,min, on the hour-hand; then, since the 
minute-hand always gains 55min. in 60min., how long 
was it in gaining 14,8,min.? 

55 : 60: : 14,8, : 1542min. = 15 min. 56,92,sec. after 2, Ans, 

29. 20 x 20 = 400; 400 + 3 — 183.38; a/133.8 = 11.5469; 
11.5469* = 1539.58-+-cu. in., Ans. 

80. 90 « 40 = 3600; ~»/3600 = 60lb., true weight, Ans. 
90 — 60 = 30lb.; 60 —40 = 20lb.; 30lb. : 20lb.: : 
3ft. : 2ft.; that is, the arms of the scales are to each other 
as 2ft. to 3ft., Ans. 

81. Both wheels being of the same height, and the outer 
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wheel making two turns while the inner one makes only 
one turn, it will follow that the outer ring will be twice 
the circumference of the inner ring. The distance between 
the rings being 5 feet, and the circumferences of circles 
being as their diameters, it will also follow that the diam- 
eter of the inner ring will be 10 feet, and the diameter of 
the outer ring 20 feet. And if the diameter be 20 feet, 
the circumference will be 62.831 feet, Ans. 
32. 72 x 72 & 3.141598 = 57001d. = 237£. 10s. 1d., Ans. 
38. The annexed diagram may represent the conical glass, A B C 
being the cone, and F D G H a globe or sphere immersed 
init. If A B be 5 inches, A D will | 
be 2.5 inches, because A D is half 
of AB. ADC is a right-angled 
triangle; therefore the side A C may 
be found; thus, ,/A D?-+ DC? = 
AC3 r/25 XX 25 +6 XK 6 = 65 
=AC. Because A D EF is a reg- 
ular figure, and the angles A D E 
and A F E being equal, each being a 
right angle, and the sides D EK and F E being also equal, 
because they are radii of the circle D F HG, the sides 
AD and AF are also equal. A D is 2.5 inches; A F is 
also 2.5 inches. If ACO be 6.5 inches, and AF 2.5 
inches, FC will be 4 inches; 6.5 — 2.5 — 4 inches. 
pete by similarity of triangles (see page 389), CD: 
:OF: FH; Gin. : 2.5in.:: 4in.: 1gin. = FE, 
7 a be 1§in., FG will be 3hin. — 49in, because F G 
is the ahora of the sphere, and F' Ei the radius, or semi- 
diameter. By mensuration of solids (see pages 435 and 
436), we find the contents of the cone and sphere in 
the following manner : 


5x5 x .785898 xX 2 = 89.2699in. = contents of the cone; 
do & 4? & 42>. 5236 = 19. 19.8925in, = contents of the sphere ; 


19, 19,87 74in: = the cubic inches of water 
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that will remain in the cone after the sphere is immersed. 
Having taken it for “granted” that cones, spheres, and 
all similar bodies, are to each other as the cubes of their 
homologous sides, we say, As the quantity of water it 
requires to immerse the sphere in the given cone is to the 
cube of the diameter of the sphere, so is any other quan- 
tity of water in the conical glass to the cube of the diam- 
eter of a sphere that may be immersed in it. Now, the 
quantity of water given to immerse the required sphere is 
4 of the contents of the conical glass.— 29-2699 — 
7.85398 cubic inches. The cube of the diameter of the 
given sphere is 12 & 12 * 19 = 1099in, Therefore 
19.8774in. : 1999%in, : : 7.85398in. : 14.634114529-- in. ; 
A/14.634114529 — 2.445--in., Ans. 

34, Let the larger circle of the annexed figure represent the 
farm of the lady, and the three smaller circles the farms 
of her daughters. To construct this figure, make the 
equilateral triangle C BD, 
each of whose sides is 10 
rods,.or inches. Bisect each 
of the sides DC, C B, BD, 
in the points L, E, K; and 
draw the lines IF, EG, H 
M, at pleasure. Upon the 
points C, D, B, as centres, 
and with the distance C L as 
a radius, describe the circles 
GLK, LHE, KEF. Upon the point A, as a centre, 
where the lines 1 F and HM intersect each other, and 
with the radius AG, describe the circle GIHNFM, 
and it will touch the peripheries of the smaller circles 
without cutting them. The sides of the triangle being 
10, the diameter of each of the smaller circles will 
be 10. Because C D E is a right-angled triangle, C HK = 


VC D?—D EF; »/10 x 10—5 & 5 = 8.660254 ; 
21* 
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and as CDH and ADE are similar triangles, C E: 
CD::DE: DA; -that is, 8.660254 10.:.: 5 : 5.77- 
85027 = AD. If we-add HD=5B to DA, we have 
the semi-diameter of the larger circle, 5.7735027 + 5 = 
10.7735027. By multiplying this last number by 2, we 
have the diameter of the larger circle, 10.7735027 x 2 
== 21.5470054. -As the area of a circle may be found 
by multiplying the square of the diameter by .785398, 
therefore, by dividing the area by .785398, the quotient 
will be the square of the diameter. The area of the lady’s 
field is 500 acres= 80000 square rods; 80000 + .785398 
= 101859.18, square of the diameter; »/101859.18 = 
319.154006-+ rods = diameter of the lady’s farm. To 
find the diameter of each of the daughters’ farms, we say, 
As the diameter of the larger circle in the diagram is to 
the diameter of one of the smaller circles in the diagram, 
so is the diameter of the lady’s farm to the diameter of 
either of her daughters’ farms. 21.5470054rd. : 10rd. 
:: 819.154006rd. : 148.119889-+-rd. = diameter of the 
daughters’ farms; and the distance of their houses from 
each other, 148.119889 « 148.119889 x .785398 = 
17231.2406-+ square rods in each of the daughters’ 
farms; 17231.24+-rd. + 160 = 107A. 2R. 31.24 
rods = acres, &¢., in each of their farms; 107A. 2R. 
31.24rd. & 3 = 828A. OR. 18.72rd., amount of the 
3 daughters’ farms; 500A. — 323A. OR. 13.72rd. = 
176A. 3R. 26.28rd. the lady retained, To find the dis- 
tance of the lady’s dwelling-house from those of her 
daughters, we subtract the semi-diameter of either of the 
daughters’ farms from that of the lady’s; thus, 319.154+- 
rd, + 2 = 159.577-+-rd.; 148.119+rd. + 2° = 74.0594 
rd.; 159.577+-rd. — 74.059-+-rd. = 85.518-+-rd. 


We therefore find that each daughter’s farm contained 


107A. 2R. 31.22p. The mother retained 176A. 3R. 
26.34p, The distance from one daughter’s house to the 
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other was 148.119817-+ rods. The mother’s dwelling- 
house was distant from her daughters, 85.514 rods, 
Ans. 


This question can also be solved by using the principle laid 
down in Art. 645. 


85. The pupil, to understand this problem, will first obtain the 
number of feet in the diameter of the garden; 10 x 16.5 
= 165 feet; 165 —5 —160. The trees are, therefore, 
to be set on a piece of ground 160 feet in diameter. Let 
the pupil place 1 tree in the centre of the garden; around 
this let him place 6 other trees, at the distance of 10 feet 
from each other; he will then perceive that they stand in 
a hexagonal form. Let him enlarge this hexagon by plac- 
ing another row of trees around it at the distance of 10 
feet each; and this will require 12 additional trees. If 
we examine this hexagon, we shall find that each side of 
it contains 3 trees. Let us enlarge this hexagon, by 
placing another row of trees around it, and we shall find 
it will require 18 trees, and that each side of the hexagon 
contains 4 trees. We continue thus to enlarge the hexa- 
gon, until we have set 8 rows round the centre tree. 
Each side of the hexagon will then contain 9 trees, To 
compute the number of trees in the hexagon, we find the 
number of trees that compose the periphery of the first 
hexagon to be 6 trees, and the number that compose the 
periphery of the larger hexagon to be 48. We therefore 
add 6 to 48, and multiply the sum by the half of 8 = 4; 
thus, 6 + 48 = 54; 54x 4= 216. To this we add 
the tree in the centre, 216 + 1 = 217. If we now exam- 
ine our figure, we find we can set 4 more trees at the 
base of each side of the hexagon, within the limits of the 
prescribed field. Therefore, 4 times 6 = 24, to be added 
to 217 ; thus 217 + 24 — 241 trees, Ans. 
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Nors. — As the radius of the prescribed limits is 80 ft., 80 + 10=8= 
number of hexagons. 

To prove that there can be 4 trees, and 
only 4, placed beyond each side, let AB 
represent one side of the outer hexagon, C 
being the centre of the garden, and the arc 
A EB the prescribed limit, 24 feet from the 
outside of the garden. Draw C E perpen- 
dicular to A B, and it will also bisect it. 
ep =CA —A D = 6400 — 1600 = 
4800 ; »/4800 = 69.281-=—CD. CE 
—CD= 80— 69.28 = 10.72= DE; hence it is evident that there can 
be another row placed below A B. To find the distance of this row 
from A B, we have to find the altitude of an equilateral triangle, each 
side of which is 10 ft. 102—5?=75; »/75—8661=DF. 69.28+ 
8.66 = 77.944-— CF. Having placed 4 trees on this row, we wish to_ 
ascertain whether the one at G is within the limit. CG —OF | FQ = 
6075 +- 225 = 6800 ; 4/6300 = C G. As this is less than 80, G is within 
the limit. If we add one more tree on a line with F Q, its distance from C 
= a/6075 + 625 = 4/6700, which is greater than 80, and consequently 
the tree would be without the limit. Hence there can be only 4 trees added 
on each side. 


36. 90s. = 1080d.; 3s. 9d. = 45d. As A would reap the field 
in 9 days, he would in 5 days reap § of the field; there- 


ip 1—’=4= the es of the field which B and C reap ; 
Oh dee reo 
rio = zisi $+ ais = As ARR — 84 = RBs 


A/ 81 = 9; 783 + 9 = 87; 87 +2— 48.5; (43.5) = 
1892.25; 1892.25 —1080 — 812.25; V312.25 = 28.5; 
43.5 — 28.5 = 15 days =the time B would zeap the 
field. We therefore perceive that A would do § of the 
work, and B 55; of it, in 5 days; § + 3 = 8 of the 
work would be performed by A and B in 5 dies There- 
fore, 1 — § = } would be performed by C in 2 days, or 
wy inl day. And if 35 of it be reaped in 1 day, it is 
evident that it would require 18 days for C to perform 
the whole labor. Therefore we find that B would reap 
the field in 15 days, and C in 18 days, Ans. [See solu- 
tion, p. 252. | ° 
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OPERATION BY. ALGEBRA. ; 
90s. = 1080d.; 3s. 9d. = 45d. Lict 2 the time in which 
B can do the work. “Then 9: 2:: 45: a = the sum 


which © must receive from A in part payment for his 
labor. Then 45 + = = the money received hy C for 


his 2 days’ labor, Now, it is evident that the sum received 
by C must bear the same proportion to the sum received 
for the whole work, as the part of the work which he 
performs bears to the whole work. 


Abr 
ern j llth iain PE 


Hence 1030 - = S167 e part of the work per- 
z+9 
formed by C. Therefore 716 work : 1 work : ; 2 days: 
zF5 coat = the time in which C would do the whole 
216 «+9 


work. Now, since from the question and the operation 


q 
we see that A performs £ of the work, B ' of it, and © 


d ae of it, it is evident thar? = 915 eae ks z 4 == 1 work. 


216 216 
4 
Or, ; + meine =1— ' = ‘ which, being les and 
transposed, gives z = 15 days = the time in which B 
Id the field ala age lO 18 days = the 
wou reap € eld, z+9 = Oh = ay — 


time in which C would reap the field, Ans, 

‘B87. 4—4= 83; 4:35::40: 125; Ibyd. = 24na.; 24na, 
— lina. = 22hna.; 24na. : 22}na.: : 2hyd. : 2g;yd. = 
1ssyd.; 1p5 x 435 = 29925 == 81488yd.3 Sqr. = 


56 
182 
1yyd.; 20 — 14 = 18#yd. ; iy = 48; Sqr. = 20na.; 
20 —1=193; 193 K 1g = 18fmna.; 81,88yd. = 


130742na.; 1307} + 18,8, = 71y,yd., Ans. 
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38. Let the tower at A be 30 feet high; that at B, 40; at ©, 50. 

First. What point F in the side A B is a distant from 
the top of the tower at A : 
and the top of that at B? 

The square of the distance 
from F to the top of the 
tower A is the square of 
its distance from the foot 
of A +900; the square 
of the distance from I to 
the top of B is the square 
of the distance from the - 
foot B + 1600; if the distances of F ee the tops of 
A and B are equal, the square of its distance from the foot 
A is greater by 700 than the square of its distanee from 
the foot B. AI? —BI=700. ButAF+BF= 
200; now, AI?—BF= (AF+ BF) (AF—BF), 
A F—BF=83}; and therefore A F=1013, BF =98}. 

Finding a ees Pees G on BO, we get 3 G = 102}, 
CO Gia 912 

At what ee L does the line r L perpendicular to AB meet 
BC? Draw CD perpendicular to A B. 

Then, as A.and B are similarly situated with regard to ©, 
A D = DB, and each = 100. 

Then D F =13; therefore CL = 31, as DF must be 4 of 
CL, if D B is 3 of CB, 

fC L=3i, TL Gamers CG—CL= 973 — 34 = 941, 
Draw G IX perpendicular to B C, 

Now, the foot of the ladder is on the line FL, for every point 
in FL is equally distant from the top of the two towers 
A and B. Again, it is on the line GK, for every point 
in G K is equally distant from the top of the towers B 
and © ; therefore it is on the intersection N of F L and GK. 

Now, the triangle LN G is similar to CD B; then LN is 2 
times ‘N G, and LN’ —4 times NG’; then LG? = 3 
times NG’; LG’ = 8883.0625, then NG’ = 2961- 
.02083. 
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The square of the length of the ladder = height of towel 


C? + C G?-+ N G*. ° 
Square of height of C, . 2500 
BES ies : : . 9555.0625 
co Sek : ; . +2961.02083 
Square of length of laddder, 15016.08333 
Length of ladder, . . 122.544 


To find the distance of the foot of the ladder from the foot 
of each tower, we subtract the square of the height of 
each tower from the square of the length of the ladder. 
This gives 


N A? = 14116.083 IN Ate TES elt 
N B? = 13416.083 N B=115.827 
N G? = 12516.083 N°O. 111.870 


SECOND SOLUTION. 


A line drawn from either angle to the middle of the oppo- 
site side divides the garden into two equal right-angled 
triangles; and the length of this line, found in the usual 
way, is 172.2-+ft. Draw, in the same manner, lines from 
the other two angles, and the three lines will intersect 
each other at the centre; and the garden will be divided 
into six equal triangles, s¢melar to the first two. Then 
172.2+ : 200 :: 100 : 115.6ft. = distance of the centre 
from the foot of either tower. A ladder placed on this 
centre, reaching to the top of one of the towers, will be 
the hypothenuse of a vertical triangle, of which the tower 
is the perpendicular, and 115.6ft. the base. Now, since 
the three vertical triangles have equal bases, and, since the 
height of the tower B is an arithmetical mean between the 
heights of the towers A and C, it follows that the square of 
one base, plus one third of the squares of the three perpen- 
diculars, will equal the squares of an average hypothenuse, 
or the length of a ladder, which, placed at some point, will 
reach to the top of each of the towers. Finally, find the 
distance of this point from the foot of each tower, as in the 
last paragraph of the first soluciva. 
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ADDITIONAL SOLUTIONS. 


Ex. 16. Arith. p. 295 (Key, p. 156). It is evident that the interest 

on the note, for the required time, at 6 per cent., is equal to 

‘the interest of the nominal present worth for the same time, at 

64 per cent. Therefore, the note must exceed the nominal 

present worth in the ratio of 64 to 6, or of 13 to 12; hence 

the nominal discount, or interest of the note, must have been 

-qz of the note. Then, since the interest of any sum for one 
year at 6 per cent. is ,§, of the same sum, we have ;8, : 
zis i: L year: 1 year, 3 months, 11,7, days, Ans. 

Ex. 36. Arith. p. 444 (Key, p. 248). As A could reap the field in 9 
days, he would in 5 days reap 8 of the field, and B and C 
would, in 5 days, reap 1 — 3 = ¢ of the field. Now, the 
whole sum received for reaping the field was 90 shillings ; con- 
sequently A would receive 8 of 90s. = 50s. for his labor, and 
B and C ¢ of 90s. = 40s. for their labor. 

But, by the question, B receives 3s. 9d. = 3.75s. less by em- 
ploying C. ' Hence, as the sum which B receives is to the sum 
A receives, so is the sum B receives less by employing C to 
the sum A receives less by employing C. Of this proportion 
si are given only the second term, 50s., and the third term, 
3.758. 

Since the product of the extremes is equal to the product of the 
means (Art. 336), it is evident that the product of the first 
and fourth terms will be 50 & 3.75 = 187.5. 

Also, since the sum of the first, third, and fourth terms is 40s., 
and the difference between 40s. and the third term, 3.75s., is — 
36.25s., it is evident that the sum of the first and fourth 
terms will be 36.25. 

Then, having the sum of the first and fourth terms, 36.25, and 
their product, 187.5, these terms may be found by Art. 552. 

Thus, 86.25 + 2= 18.125, half the sum of the two terms; 
(18.125)2 = 328.515625, the square of half the sum; 
328.515625 — 187.5 = 141.015625, the square of half the 
difference ; a/ 141.015625 = 11.875, half the difference of the 
first and fourth terms; 18.125 + 11.875 = 30s., the first 
term, or the sum B receives; and 18.125 — 11.875 = 6.25s., 
the fourth term, or the sum A receives less by employing C. 

As B received 30 shillings, C received 40 — 30 = 10s. 

30s. : 90s. : : 5 days : 15 days, the time B would reap the field. 

10s. : 908. : : 2 days : 18 days, the time C would reap the field. 


THE END, 
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